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FOR THE 
POWER OF THE ATOM 


In Rowe, Massachusetts, the Yankee Atomic Electric Com- 
pany has built one of the first commercial atomic power 
plants in the U.S. 


This engineering marvel, designed to transform the de- 
structive power of the atom into useful electrical energy, 
utilizes no less than 200,000 feet of Simplex wire and cable, 
some of which is exposed to radiation. 


For top performance in all types of installations, utilities 
and industrial companies the world over rely on the prod- 
ucts of Simplex research and development. 


Simplex 
WIRE & CABLE CO. 


Cambridge, Mass. « Newington, N. H. 











bo 3 
zr 


5 e7utteds 


TOURER GUL 


Bae rth ae 


mete Hn 
SE AMS ree 


ae 


dass 


ANDREW N. OBES 2-'44 president 


RU te BA yes ee 


ss 


OBES 


SINCE 1889 


INTERNATIONAL 


VAN LINES 





a 
J ie” 


Creative technitabigtellects constitute a very substantial 
percentage oPeur_nearly 5,000 employees. Our 15 
or so really great stie ists — national authorities 

on electronics, computers, propulsion, optics, magnetic 
phenomena, solid-state physics, applied mathematics 
and other phases of aerospace science — are.pnly a small 
fraction of the full range of Kollsman braig_power. 


Our hundreds and hundreds of highly specialized 
engineers and technicians are an all-important part of% | 
it, and so are our master lens grinders who can hand- “Qj 
polish a lens to tolerances of a few millionths of an inch. | 


Some of these men can trace their career back to 
the days when Kollsman became a household word 
among fliers as the flight instrument company. We 

still are. But ever since the boundary between air and 
space disappeared, we have been finding ourselves more 
and more in the space part of the aerospace business. 


Some people think, for example, that we are the 
astronavigation company today. And we may easily 

be the company for the particular aerospace business 
you have on your mind. Our best minds — the industry's 
leading aerospace intellects — are at your service. 


4 Here is what we are delivering to our customers 
today: = Astro Trackers = Automatic Astro Compass 

\ = Air Data Computers = Electromechanical 
Systems = Missile Components & Systems 

a Jet Engine Instruments # Flight Instruments 

= Kolisman Integrated Flight Instrument System 

= Optical Systems & Components # Doppler 

Computation Systems = Sextants (Periscopic, 

Handheld, Photoelectric) = Controls for 

Aircraft, Missiles & Space Vehicles 

= Flight Simulator Instruments 

= Laboratory Test Instruments 
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If you are interested in your career possibilities with us, why not write to Mr. John Whitton, at: 


KOLLSMAN INSTRUMENT CORPORATION _ 80-08 45TH AVENUE, ELMHURST 73, NEW YORK 
SUBSIDIARY OF STANDARD KOLLSMAN INDUSTRIES, INC. 


THE TECHNOLOGY REVIEW 























Technology Review 


Volume 63, Number 8 


Edited at the Massachusetts Institute of Technology 


Reg. U.S. Pat. Off. 


June, 1961 








Contents 


Feedback 





ADDERS to ATTERS 
From R. E. MICHAUD, °47: 
We at Computer Control Company 
were pleased to see the Lincoln Labo- 
ratory ADDERS and their applications 
described in the April issue. These 
units, in both Mark I and Mark II ver- 
sions, were designed and constructed 
by Computer Control Company to Lin- 
coln Laboratory specifications, using 
3C standard products. 

It is interesting to note that the Mark 
I ADDERS shown in your photograph 
have been returned to 3C for conver- 
sion to a new logical configuration. 
Using the same solid state digital mod- 
ules, these units will henceforth func- 
tion as Automatic Teletype Error Re- 
corders (ATTERS). 


Framingham, Mass. 
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THE NEW HEAD of M.1.T.’s Department of Nutrition, Food Science, and 
Technology, Dr. Nevin S. Scrimshaw, is shown here participating in a health 
Survey as part of his recent work with INCAP (the Institute of Nutrition of 
Central America and Panama). The circle on the throat means goiter, a grave 
health problem in INCAP’s six-member countries. 
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Individuals Noteworthy 








Intelligence Monitor 


THE CHAIRMAN of the M.1.T. Corpo- 
ration, James R. Killian, Jr., °26, has 
been made chairman of the Presi- 
dent’s Board of Consultants on For- 
eign Intelligence Activities. 

This board was created by Presi- 
dent Eisenhower and Dr. Killian 
served as its first chairman from 1956 
to 1958. He also was President 
Eisenhower's first scientific adviser. 
President Kennedy reappointed Dr. 
Killian to the intelligence board. 


Commencement Speaker 


FRANK STANTON, President of the 
Columbia Broadcasting System since 
1946, will give the principal ad- 
dress when M.I.T.’s Class of 1961 
is graduated on Friday, June 9. 

Dr. Stanton was educated at Ohio 
Wesleyan and Ohio State Universi- 
ties, and was an instructor in psy- 
chology at Ohio State before joining 
the research staff of the broadcast- 
ing system in 1935. He served CBS 
as research director, advertising di- 
rector, and vice-president before be- 
coming president. 

Dr. Stanton is also a trustee of 
the Rand Corporation, a director of 
the New York Life Insurance Com- 
pany, and has numerous other busi- 
ness and professional affiliations. He 
is a Fellow of the American Psy- 
chological Association and chairman 
of the Center for Advanced Study 
in the Behavioral Sciences. 


The Election Results 


AS ITS PRESIDENT for 1961-1962, 
the M.I.T. Alumni Association has 
elected D. Reid Weedon, Jr., ’41, 
and as Vice-president, Carroll L. 
Wilson, ’32. Two-year terms on the 
Executive Committee will be served 
by Samuel A. Groves, ’34, and Ed- 
ward O. Vetter, ’42. 

The nominees this year for Alum- 
ni Term Membership on the M.I.T. 


Corporation are John R. Kimberly,” 


°26, Robert B. Semple, *32, and 
William B. Bergen, °37. 

Alumni elected to the National 
Nominating Committee are: District 
1, Gilbert M. Roddy, ’31; District 2, 
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Robert T. Dawes, ’26; District 4, 
John H. Holton, ’17, and District 5, 
Joseph Wenick, ’21. 


New Posts 

NAMED in the news recently were 
the Alumni whose elections, promo- 
tions, and appointments follow: 

Henry W. Hills, ’20, Leo J. Mys- 
kowski, ’28, and Arthur Y. Taylor, 
46, as Directors, and Thomas A. 
O’Brien, ’38, as Assistant Treasur- 
er, Jackson & Moreland, Inc... . 
Frederick O. A. Almquist, ’23, as 
Head of the Sanitary Engineering 
Division, Connecticut State Health 
Department . . . Sargent D. Heath, 
’24, as a Director, Washburn Com- 
pany, Worcester, Mass.; 

Kenneth T. Bainbridge, ’25, as 
George Yasmer Leverett Professor 
of Physics, Harvard University . . . 
Garvin A. Drew, ’25, as President, 
A. Schrader’s Sons, Inc., Brooklyn, 
N.Y. . . . Eben B. Haskell, ’26, 
as Assistant Vice-president, United 
Illuminating Company, New Haven, 
Conn. .. . M. B. McDavitt, ’26, 
as Vice-president, Bell Telephone 
Laboratories, New York... 
Gordon §. Brown, ’31, as a Director, 
Gorham Manufacturing Company; 

Victor J. Duplin, Jr.,’31, as Vice- 
president, American Ceramic Soci- 
ety .. . Howard L. Richardson, 
"31, as President, The Stanley 
Works, New Britain, Conn... . 
Philip A. Coleman, ’33, as a Direc- 
tor, the Bristol Brass Corporation, 
Bristol, Conn. . . . Frank R. Milli- 
ken, ’34, as President and Chief 
Executive Officer, Kennecott Cop- 
per Corporation; 

D. Kenneth Finlayson, ’35, as 
Vice-president, Sales, Scientific De- 
sign Company, Inc. . . . Charles 
R. Holman, ’36, as Vice-president, 
Manufacturing, Paint and Brush Di- 
vision, Pittsburgh Plate Glass Com- 
pany . . . Webster H. Wilson, ’36, 
as President, MHazeltine Electric 
Corporation, Little Neck, N.Y.; 

Alfred E. Busch, ’37, as Presi- 
dent, Keuffel & Esser Company, 
Hoboken, N.J. ... Charles R. 
Kahn, Jr., ’37, as President, Wyant 
Conditioning Corporation, New 
York . . . Paul R. DesJardins, ’38, 


SIR JOHN COCKCROFT received the 
Atoms for Peace Award from James 
R. Killiaty Jr., °26 (at right) in the 
Kresge Auditorium during M.I.T.’s 
Centennial Week. 


as Manager, Engineering Planning, 
Worthington Corporation . . . Jo 
seph A. Bergantz, ’41, as Dean of 
Chemical Engineering, the Univer- 
sity of Buffalo; 

David B. Nichinson, ’42, as Presi- 
dent, Kollsman Instrument Corpora- 
tion . . . William G. Abbott, 34, 
44, as Manager of Industrial Engi- 
neering, Ensign-Bickford Company, 
Simsbury, Conn. . . . Thomas Y 
Carmody, °44, as Sales Manager, 
Union Carbide Olefins Company, 
Division of Union Carbide Corpora- 
tion; 

Walter E. Kulesa, ’45, as Mer- 
chandising Manager, Delco-Remy 
Division, General Motors Corpora- 
tion . . . Robert B. Davis, ’46, 
Mathematics Coordinator, Faculty 
of Webster College, St. Louis, Mo. 

. . Roger P. Sonnabend, ’46, % 
national President, the Young Presk 
dents’ Organization, for 1961 . . 
George E. Brown, ’48, as Parts 4a 
Service Manager, Renault, Inc.; 

Cornelius L. Hudak, ’48, as Ge 
eral Sales Manager, Plume & At 
wood Manufacturing Company, 
Thomaston, Conn... . John H. 
Hughes, ’48, as Assistant Vice-prest 
dent, American Mutual Liability It 


surance Company. . . Sidney C® 


Howell, ’49, as General Sales Mat 
ager, General Products, The Weat 
erhead Company, Cleveland . . 
Norman B. Champ, Jr., ’50, as Vie 
president, the Crane Company. 


(Continued on page @ ; 
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nis is Cabot / #8 of a series 


Why Briquets 
Have 
Brand Names 


The wonderful things charcoal briquets do for steak, hamburgers (and for the self- 
esteem of backyard chefs) have made them an increasingly popular supermarket item. 
Cabot, whose brand is one of the most popular is benefiting from this happy trend. 


But we are not using this space to appeal to backyard chefs. We have other things on 
the fire which may be of much more interest to a reader of this publication. For Cabot, 
which produces just one ‘consumer’ product, furnishes industry with a swiftly expand- 
ing line of raw materials designed to help you cook up not only a better product... 
but a better profit as well. 


For instance 


For Industry, from Cabot: 


an 


CARBON BLACK — the world’s most complete 
range ... more than 50 different grades, each 
with a specific industrial use. 


CAB-0-LITE ® (Cabot wollastonite)—as a paint 
pigment, this versatile, uniform ecalcium sili- 
cate has more desirable properties than other 
extenders used singly or in combination. 
Excellent for all types of paint, and for all types 
of ceramics. 


PT® PINE TAR PRODUCTS — these versatile 
quality controlled materials improve the per- 
formance of a wide variety of products, in- 


cluding: rubber, paint, cordage, oakum 
and insecticides. 

CAB-0-SIL® — this unique airborne silica, in 
extremely small amounts, greatly improves 
an enormous variety of products. Remarkable 
for its unusual combination of properties, it’s 
equally effective as a thixotropic, thickening, 
gelling, suspending, flatting, reinforcing, anti- 
caking, and antislip agent. Used in plastics, 
lubricating oils, greases, paints, varn- 
ishes, lacquers, rubber, sulfur, insecticides, 
pharmaceuticals, cosmetics, and many 
other products. 


OTHER PRODUCTS INCLUDE: CHARCOAL, CHARCOAL BRIQUETS, OIL, NATURAL GAS, 
NATURAL GASOLINE, LIQUEFIED PETROLEUM GASES, PORTABLE WELL DRILLING AND 
SERVICING EQUIPMENT, OIL FIELD PUMPING EQUIPMENT AND STEEL FABRICATION. . 


For complete information, phone or write: 


CABOT CORPORATION 


internationally 


125 HIGH STREET, BOSTON 10, MASSACHUSETTS 


known 


producer of 
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industry. 








Increased technical responsibilities in 
the field of range measurements have 
required the creation of new positions 
at the Lincoln Laboratory. We invite 
inquiries from senior members of the 
scientific community interested in par- 
ticipating with us in solving problems 
of the greatest urgency in the defense of 
the Nation. 


RADIO PHYSICS 
and ASTRONOMY 


RE-ENTRY PHYSICS 


PENETRATION AIDS 
DEVELOPMENT 


TARGET IDENTIFICATION 
RESEARCH 


SYSTEMS: Space Surveillance 


Strategic Communications 
Integrated Data Networks 


NEW RADAR TECHNIQUES 
SYSTEM ANALYSIS 
COMMUNICATIONS: Techniques 


Psychology 
Theory 


INFORMATION PROCESSING 


SOLID STATE Physics, Chemistry, 
and Metallurgy 

































A more complete description of the Laboratory’s work will 
be sent to you upon request. 


All qualified applicants will receive consideration for employ- 
ment without regard to race, creed, color or national origin. 


Research and Development 


LINCOLN LABORATORY 
Massachusetts Institute of Technology 
BOX 28 

LEXINGTON 73, MASSACHUSETTS 

















Individuals Noteworthy 
(Continued from page 4) 





Honors to Alumni 
MEDALISTS and recent recipients of 
other distinctions include: 
Flemmon P. Hall, ’21, Honorary 
Membership in The American Ce- 
ramic Society . . . Nathan Cherni- 
ack, ’22, the Howard S. Cullman 
Distinguished Service Medal of the 
New York Port Authority ... 
Robert J. Hull, ’23, an award for 
leadership in water pollution con- 
trol, by the Ministry of Energy Re- 
sources, Province of Ontario; 
Julius A. Stratton, ’23, the Fara- 
day Medal of the British Institution 
of Electrical Engineers . . . Ana- 
tole R. Gruehr, ’24, the 1961 Honor 
Award of the Kings County Chap- 
ter, New York State Society of Pro- 
fessional Engineers . . . Richard 
H. Pough, ’26, the Frances K, 
Hutchinson Medal for service in 
conservation, by the Garden Club 
of America ... Howard W. R. 
Biers, ’27, Honorary Vice-presi- 
dency of the Iron and Steel Insti- 
tute, London . . . Joseph D. Mur- 
phy, ’29, and Eugene J. Mackey, 
39, the 1961 R. S. Reynolds Me- 
morial Award for architecture; 
George Rosen, ’37, the United 
Aircraft Corporation’s George Mead 
Medal for engineering achievement 
. . . Colonel Thomas J. Hayes, 3d, 
"39, the Air Force Commendation 
Medal . . . Robert M. Lerner, ’59, 
the 1961 Award for the Best Tu- 
torial Paper at the National Elec- 
tronics Conference, Chicago. 


Robert Haslam: 1888-1961 
A LIFE MEMBER of the M.I.T. Cor- 
poration and former Professor of 
Chemical Engineering, Robert  T. 
Haslam, *11, died on April 4. He 
was a former Vice-president of the 
Standard Oil Company (N.J.). 
Born in North Adams, Mass., Mr. 
Haslam joined the National Carbon 
Company in Cleveland after gradu- 
ating from the Institute, but re- 
turned to Cambridge in 1920. He 
was in charge of the School of 
Chemical Engineering Practice, di- 
rected the Research Laboratory of 
Applied Chemistry, and initiated a 
course in gas and fuel engineering 
at the Institute. 
In 1927 he became the leader of 
a group pioneering in petroleum 
synthesis for Standard Oil Develop- 
(Continued on page 8) 
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Many refineries use catalysts to “crack” crude oil into 
numerous petroleum products. But the catalysts event- 
ually become poisoned and must be regenerated before 
they can be re-used. The regeneration process produces 
large quantities of hot, carbon-monoxide-bearing gas. 
Until recently, this gas—theoretically combustible— 
was discharged to the atmosphere because there existed 
no practical way to burn it. 

Combustion Engineering, recognizing the concern 
with which refineries viewed this problem, directed 
the attention of its fuel experts and boiler designers to 
it. The result—C-E’s CO Boiler. This efficient unit com- 
pletely burns catalyst regenerator gas and discharges 
to the atmosphere carbon dioxide and water vapor, 
both normal atmospheric components. In addition, it 
generates large quantities of steam to help meet the 
refinery’s process steam or power needs. 


COMBUSTION ENGINEERING 


All types of Steam Generating, Fuel Burning and related equipment; Nuclear Reactors; Paper Mill equipment; Pulverizers; Flash Drying Systems; Pressure Vessels; Soil Pipe 
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A formerly unusable marginal fuel is now doing pro- 
ductive work, and a contaminant has been removed 
from the air we all breathe. This advance in the dis- 
posal of industrial by-product waste is an example of 
how Combustion Engineering serves not only indus- 
trial America but the general public as well. 


The C-E boiler pictured 
burns catalyst regenerator 
gas. This lean, hot, mar- 
ginal fuel contains carbon 
monoxide which, when 
completely burned, gene- 
rates sizeable quantities of 
steam for refinery use. The 
carbon monoxide is con- 
sumed in the boiler, pre- 
venting its discharge to 
atmosphere. 


C-313 
GENERAL OFFICES: Windsor, Conn. 
NEW YORK OFFICES: 200 Madison Avenue, New York 16 
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“Pin-point” accuracy 

is at your fingertips 

with West’s new tube- 

less, solid-state digital 

set point controllers. By ad- 

justing the 3-digit, 1000-unit dial, the control 

point can be set in increments (depending on 

range) as small as 44°. Null balance circuit 

provides exceptional sensitivity . . . closer than 
14° with most thermocouples. 

Calibration is not affected by leadwire 
length. Continuous cold junction compensa- 
tion is provided electrically. Repeatability, 
linearity and resolution are excellent. 

These compact units may be panel or sur- 
face-mounted. Available in on-off, proportion- 
ing and stepless (saturable core reactor) con- 
trol modes . . . one, two or three ranges can be 
provided. For full details, write for Bulletin JY. 


NEW DIGITAL SET POINT CONTROLLERS 


.. Dy WEST 


See us at the 
Plastic Exposition 
New York Coliseum 
June 5-9, 1961 


W — § tT b ae 


CORPORATION 


SALES OFF £S IN PRINCIPAL CITIES 


FACTORY AND GENERAL OFFICES 


4355-C,W. MONTROSE, CHICAGO 41, ILL. 


WEST INSTRUMENT, LTD 
52 Regent St., Brighton 1, Sussex 


Individuals Noteworthy 
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ment Company and four years later 7 
became the company’s vice-presi- 

dent and general manager. He” 
joined the parent Standard Oil Com- 

pany in 1935 and served it as gen- 

eral sales manager, vice-president 

for two years, and as a director. He 

was also a vice-president of Hydro 

Engineering & Chemical Company, 7 
director of the Plantation Pipe Com- 

pany, president of the U.S. Pipe 

Line Company, and a director of) 
the American Gas & Electric Com-7 
pany, W. R. Grace & Company, 

Dewey & Almy Chemical Com- 

pany, the Ethyl Corporation, and 

the Worthington Corporation. 

He frequently contributed to 
technical and trade publications 
and, with Robert P. Russell, °22, 
wrote Fuels and Combustion. Mr, 
Haslam was a chevalier in the 
French National Legion of Honor, 
and a member of the U.S. Army) 
Science Advisory Panel, the Amer" 
ican Institute of Chemical Engi- 
neers, the American Petrological 
Institute, and other professional or- 
ganizations. He first joined the 
M.I.T. Corporation as an alumni 
term member in 1949. § 

He is survived by his widow,” 
Alice, and a son, Robert T. Has-9 
fam. Jr. “41. 

(Concluded on page 78) 
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W. J. BARNEY CORP. 








New York Telephone Co., Jamaica, L. I. 
Voorhees, Walker, Smith, Smith & Haines 
Architects 


Good Construction ... Right Cost 


You can count on getting these 
essentials from a builder who 
has repeatedly satisfied such 
companies as: 
Avon Products, Inc. . 10 contracts 
Canada Dry Ginger Ale .... 9 contracts 
Columbia Broadcasting ..12 contracts 
Consotidated Edison 10 contracts 
N. Y. Telephone Co. ........16 contracts 
Chas. Pfizer & Co. ........36 contracts 
W. J. BARNEY CORPORATION 
Founded 1917 
INDUSTRIAL CONSTRUCTION 
101 Park Avenue, New York 
Alfred T. Glassett, ‘20, President 
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Hopedale, 
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Translating 
Ideas 
into 
Fabrics 


. through engineering! From the 
raiaiil laboratory to the finished 
machine, engineers play a vital role 
in the production of finer textiles. 
Draper’s endless search for new 
techniques and machinery will con- 
tinue under the capable supervision 
of engineers of all types. The high 
standards of Draper products are 
maintained through this dependence 


on modern equipment & technology. 
THOMAS H. WEstT 
President, Draper Corporation 


CHARLES E. BurNHAM FF. F. DoNOGHUE HArRISON THIBAULT 
Asst. Chief Engineer Research Engineer Research Engineer 


DRAPER CORPORATION 


Mass. . Atlanta, Ga. . Greensboro, N.C. . Spartanburg, 











NEW DEVELOPMENT IN... 


LOW 
INDUCTANCE 
CAPACITORS 


1.0 MFD-SOKV 
Ringing Frequency Axel type 50E104 
1.3 Megacycles 


CMa fale l elon e-lale-me GoM enliilissliongelal-lalal-s) 
e Energy storage 1250 joules 


e Life—10,000 shots (minimum) at 
50 KV with 100% reversal 


@ Low cost per joule for Low 
Tate [¥ [en ¢-]alo-am Or-) ey- Tel] cola 


e Multi-high voltage studs allows use 
of multiple gaps or transmission 
lines for low external inductance 
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134-20 Jamaica Ave.* Jamaica 18, N.Y. 


High Voltage Capacitors, Pulse Magnetic Compo- 
nents, Pulse Network, R.F. Suppression Filters 
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The Sound 


Congratulations M. I. T. 


With deep gratitude we express our thanks for the engineering 
knowledge which has played a vital role in the development of 
a technically and musically precise instrument enjoyed by 
people the world over. 


i. J 
Nuamsutan 


ELECTRONIC ) HOME 
a 3 
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Earle V. Kinsman, President 
Kinsman Mfg. Co. Inc. 


M.I.T. Class of '36 Kinsman Mfg. Co. Inc., Laconia, New Hampshire 
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CHAS. T. MAIN, INC. 


Consulting Engineers Since 1893 


¢ Project Investigation * Design 


¢ Construction Management 


HYDRO AND THERMAL POWER 
generation and transmission 


INDUSTRIAL PLANTS 
NUCLEAR FACILITIES 
PULP AND PAPER MILLS 
WATERFRONT FACILITIES 
WATER SUPPLY 


WASTE DISPOSAL 
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TEXTILE MILLS 


PRINTING PLANTS 
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M. 1. T. GRADUATES 


EMPLOYED BY CHAS. T. MAIN, INC. 


Baumrucker, William, Jr. 


Billwilier, Charles J. 
Burton, Thomas M. 
Colburn, Robert T. 
Dannenberg, Warren B. 
Dickson, Arthur D. 
Eckberg, Adrian E. 
Ford, F. Leslie 
Greve, Einar 

Hare, Van Court M. 
Hodgdon, Richard T. 
Holzman, Lewis H. 
Johnson, E. Stanley 
Kimball, John 

Logan, Richard W 
Lynch, John B. 
Marsh, Donald B. 
Marshall, Stanley S. 
Mormino, Paul S. 
Nelson, Percy L. 
Parker, Franklin P. 
Patterson, Richard K. 
Puffer, Joseph M. 
Puffer, Winthrop M. 
Ropes, Lawrence G. 
Rowen, John H 
Santangelo, J. Anthony 
Torrance, T. Curtiss 
Tourtellot, Irving W 


Wolfinger, Walter H., Jr. 
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INSTRON 
offers 

a new 
dimension 

in precision 
materials 
testing 








The ‘new dimension’? It’s Instron’s capacity to do more 

. and do it more accurately. Here are a few examples: 

Instrons today are being used to test materials ranging from 
acetate to zirconium with electronic precision . . . to study 
single metal crystals to reveal new facts about the nature of 


twinning . . . to test high strength steel . . . to examine single 
fibers of cotton, wool, and human hair . . . to obtain accurate 
yield points in fine wire . . . to record toughness of paper, using 
special digitizer and print-out equipment . . . to study memory 
effects and physical properties of plastics . . . to examine special 
alloys at high temperatures. 

Instron’s “new dimension” — its capacity to do more things 
more accurately — enables R & D programs to move ahead 


faster, often into areas unapproachable with conventional 
testing equipment. 
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ENGINEERING CORPORATION ,x< \ 
2503 WASHINGTON STREET. CANTON, MASS. ‘So 
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PROTECTION TUBES 
THERMOCOUPLE WIRES 
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REQUEST 
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Arklay S. Richards '19 Whitman A. Richards '53 





Arhlay S. Kichards Co Sec 


Manufacturers since 1938 
4 Winchester Street 
NEWTON HIGHLANDS 61, MASS. 
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AIRESEARCH designs, develops, 
manufactures and tests a complete line 
of cryogenic valves and controls in indi- 
vidual packages or complete systems for 


. missiles, space vehicles and related 


ground support equipment. 

The superior reliability of AiResearch 
cryogenic systems and components is 
backed up by more than 20 years of 
experience as the largest producer of 
valves and controls in the aircraft and 
missile industries. This capability in- 
cludes liquid and gaseous fuel 


THE 












and oxidizer components and systems 
operating at temperatures ranging from 
—420°F. to more than 2000°F. 

AiResearch leadership in all of these 
fields is supported by the most complete 
cryogenic testing and manufacturing 
facilities available. All AiResearch mis- 
sile components are designed and quali- 
fied to meet or exceed requirements of 
military specifications. 

Inquiries should be directed to Con- 
trol Systems, AiResearch Phoenix 
Division. 








co PORATION 


AiResearch Manufacturing Divisions 
Los Angeles 45, California + Phoenix, Arizona 
Systems and Components for: aAiRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 


















1. Airborne pressure regulator and 
shutoff valves for propellant tank. 

2. Airborne check valves. 

3. Ground-to-missile fill and drain sys- 
tems for fuels and oxidizers. 

4. Airborne pressure relief regulator 
and vent valves for propellant tank. 

5. Airborne turbo-pump speed sensors. 
6. Airborne liquid propellant shutoff 
valves. 


7. Ground support pressure regulator 
and shutoff valves. 
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on Your 100 Years ’ 

of Dedication to : 
Municipal and Industrial * 
Advancement Py 
Through Education e 


B-]-F Meters, Feeders and Controls for Positive 


Control of Materials Flow — Serving Municipalities and 
Industries Since 1820. 


BIF) Industries 
BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 








Philip A. Weich '25 
Calculator 


Winthrop W. Adams '33 
Director Sales Development 


Cornelius J. Wilson '35 
Senior Systems Engineer 


METERS + FEEDERS * CONTROLS / CONTINUOUS PROCESS ENGINEERING 


GRADUATES 


William L. Sammons '43 
Vice President — Gen’! Sales Mgr. 


Robert S. Buxton '45 
Senior Systems Engineer 


Danie! L. McGuinness, Jr. '50 
Assistant to Product Manager 
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The biggest fire 


was once no bigger than this 


Fires start small. No spectacular, flaming clouds. Instead, 
a spark, or tiny flame that too often roars to giant-size in 
split-seconds! This basic fact is one reason why no plant 
can ever safely let down its guard. 

To help make sure their plants are completely protected, 
many blue-chip American and Canadian companies turn to 
Manufacturers Mutual. They know that, as policyholders, 


- they will receive the finest insurance coverage at lowest net 


cost. They also know they will benefit from Manufacturers’ 
125 years experience in loss prevention. This experience 
grows daily. It includes unremitting plant inspections, 
safety engineering and research, plus the development of 


at | 


Manufacturers Mutual Fire Insurance Company 


1500 TURKS HEAD BLDG,, PROVIDENCE 1, R. I. 


programs and equipment to prevent — as well as to fight 
— fires. 

So that your company may benefit, you are invited to 
become a policyholder. However, this invitation is based 
on two conditions. First, you must sincerely want the best 
possible insurance protection. Second, you must be willing 
to cooperate in planned, proved loss prevention. To accept 
this invitation, simply phone, wire or write the nearest 
Manufacturers Mutual district office.* We suggest you 
take this important step today. It could save the life of 
your plant! 


STitmmare,’ 


PRESIDENT 


Norris G. Abbott, dr. 
Andrew T. Johnson 
Francis E. Slayter 
Maurice W. Williams 
Kenneth M. Warren 

Roger M. Freeman, Jr. ' 
Charlies F. Street 

Colin A. Roberts '46 


Over $75,000,000,000 Insurance in Force in the Factory Mutual Companies 


The oldest, largest and the company with the lowest net cost of the eight Factory Mutual <F. M>> Companies 











DwiGHT Prater (seated) was born in Sylacauga, Alabama, in 1917. 
He holds a Ph.D. in biophysics from the University of Pennsylvania 
and has been a Mobil employee since 1951. An accomplished oboist, 
Dr. Prater manages the Haddonfield (N.J.) Symphony Orchestra. 


Jim Wet was born in Macao, 30 years ago. He joined Mobil after 
receiving his doctorate in chemical engineering from M.I.T. in 1955. 
Dr. Wei is also a classical music enthusiast and plays piano for relaxation. 


WHAT DOES A CHEMICAL REACTION LOOK LIKE? 


a HEMATICAL MODEL of one is shown in this picture. 
The model represents a reaction that takes place in oil 
refineries every day. 

Using an “off-beat” branch of mathematics, illustrated by 
this three-dimensional model, these Socony Mobil scientists 
have recently made an important breakthrough in the field of 
theoretical physics. They found a way to describe exactly 
what happens to petroleum molecules during refining. It 
formerly took hundreds of expensive laboratory experiments 
to get this information. 

Their discovery allows Mobil to control chemical reactions 
with precision. As a result, we can now “freeze” refinery 
processes at exactly the proper stage to obtain maximum 
amounts of the products we want most. This means better 
products for Mobil customers. 

These scientists have probed deeply and successfully into the 
foundations of petroleum reactions. The full implications of 


their breakthrough extend far beyond the specific problems of 


petroleum refining. Their work has given scientists everywhere 
greater insight and understanding into a fundamental process 
of nature. 

Mobil encourages its scientists to give full play to their 
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research interests and abilities. Dwight Prater points out that 
“our discovery was in a field in which neither one of us 
specialized at college.” 

Mobil scientists also are free to explore ideas which may 
appear to have little immediate application to the company’s 
operations. Jim Wei notes, however, that “many of these 
investigations pay off handsomely later on—for the company 
and for us.” 

Dr. Prater and Dr. Wei are two of the 1,500 men and 
women engaged in Mobil’s $25,000,000-a-year research pro- 
gram—in which imagination is turned into ideas, and ideas 
into better products and processes. 

Like Jim Wei (above), class of 55, Mobil has dozens of 
M.I.T. graduates in positions of responsibility. We hope to 
have dozens more. From all of us at Mobil, best wishes to 
M.I.T. for its next hundred years. 


SOCONY MOBIL OIL CO., INC., 150 E. 42nd St., New York 17, N. Y- 
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Similar land-based TI geophysical parties are now working in more 
than 22 countries of the world. 








TO THE OCEAN’S FLOOR 
.. AND BELOW 


Daily aboard TI's sea-going seismic 
and acoustic investigation centers 
—the SONIC, TEXIN and SEA 
SEARCH—geoscientists are study- 
ing and mapping the structure of 
the earth below the ocean's floor. 
Ilustrated above is the seismic re- 
flection method, with explosive 
charges detonated near the SONIC 
for detailed study of energy travel 
through water and rock. Ship- 
board technicians also record re- 
fracted seismic energy, measuring 
signals through the ocean floor 
from charges exploded on land or 
in water as much as 35 miles away. 


; 


INNER-SPACE KNOWLEDGE FOR OUTER-SPACE TECHNOLOGY ADVANCED BY TI'S 





















scientific key to Davy Jones’ locker! 


At a time when the focus is on outer space — a time when 
we know more about the moon’s surface than we know 
about 70% of the earth’s surface — geophysicists such as 
this sea-going scientist from Texas Instruments are fur- 
thering space-age technology with studies of inner space 
— the oceans. 


He represents one of more than 60 global TI geophysical 
investigation parties who are applying 30 years’ expe- 
rience in earth sciences to measurement of earth’s land 
and sea physical characteristics. Fundamental to modern 
defense, earth sciences have extended their traditional role 
in petroleum exploration to gathering information vital 
to programs in underwater warfare, missile accuracy, 
seismic communications, detection/surveillance of nuclear 
tests, and design of underground defense structures. 


TI’s talent for these “down-to-earth” studies dates back 
to 1930, when the company was formed as Geophysical 
Service Inc. — the first independent company to perform 
seismic reflection surveys for oil exploration. And from 
GSI’s early need for sensitive electronic seismic equipment 


TEXAS 


came an engineering skill that was applied to Anti-Sub- 
marine Warfare systems in World War II, and resulted in 
TI’s Apparatus division becoming a leading ASW equip- 
ment manufacturer today. This rare blending of earth 
sciences knowledge and experience with skills in systems 
_and components gives TI a unique capability in space-age 
technology. 


The founding company (GSI) is now the geophysical 
exploration arm of TI’s Geosciences division, and these 
capabilities are extended to governmental agencies by the 
Geosciences department. Designing and manufacturing 
advanced instruments and systems in wide use by these 
parties and others is the Industrial Products Group, 
with such products as WORDEN gravity meters, 
EXPLORER* seismograph systems and seisMAC® seismic 
computers. 


For more about geosciences at TI, write to Merchandising 
department for Bulletin DM-101. 


*Trademark of Texas Instruments 


INSTRUMENTS 


INCORPORATED 


HEADQUARTERS: P. 0. BOX 5474, DALLAS 22. TEXAS PLANTS: ATTLEBORO, MASS. « DALLAS & HOUSTON, TEXAS 
VERSAILLES, KENTUCKY * BUENOS AIRES, ARGENTINA « ELIZABETH & FINSBURY, AUSTRALIA *« BEDFORD. ENGLAND 
BONNEVILLE & NICE, FRANCE * ALMELO, HOLLAND «+ AVERSA, ITALY * MEXICO CITY. MEXICO 


OFFICES IN 80 PRINCIPAL CITIES OF THE WORLD 











Why SAAB uses 


structural steel 
heavy and safe 
as Cars costing 
$5,000 or more! 


The Swedish SAAB is the safest compact on the road, by 
design. Heavier gauge steel and unitized construction 
give the car enormous integral strength. Steel panels 
encased in the windshield pillars, ard throughout the 
body, girdle the car in a wall of steel. (SAABs weigh 
up to 300 pounds more than cars of comparable size). 
SAAB Front Wheel Drive gives you extraordinary traction 
as well as safer, responsive steering. It does not shake 
or sway even at speeds of more than 70 MPH. The 
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car accelerates 0-50 MPH in 14.6 seconds, far ahead 
of other foreign compacts, for safer passing on hills 
and highways. This remarkable engine has only 7 basic 
moving parts — one reason why SAABs commonly go 
100,000 miles without major overhaul. So if you are 
considering a car in the under $2000 range, see and 
drive the smartly styled 5-passenger SAAB. Send for 
Free, fully detailed SAAB Manual. Section B, SAAB 
Motors, Inc., 405 Park Avenue, New York 22, New York. 
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SERVING AMERICA’S 
LEADING UTILITIES, 
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"hie ha 
Operations Evaluation Group 


IS THE OLDEST CIVILIAN 
ORGANIZATION 

IN THE COUNTRY ENGAGED 
IN OPERATIONS RESEARCH 


The ultimate argument of the diplomat 
is still the threat of force; the conduct of 
war is still the business of the soldier and 
sailor. But in this era of sensitive political 
situations and nuclear peril, the immense 
complexities of armed combat have placed 
the scientists of the Operations Evalua- 
tion Group in a position of uncommon 
responsibility. 

O.E.G. is the oldest civilian organiza- 
tion in this country engaged in operations 
research. Specifically we provide the Chief 
of Naval Operations and Fleet Com- 
manders with an analytical basis for 
decision making on matters of tactics, 
strategy, composition of forces, employ- 
ment of weapons and equipment, and 
research and development needs. 

Imaginative scientists and mathema- 
ticians with advanced degrees are invited 
to join our scientific staff. Positions are 
available at our facility in Washington, 
D. C. and at the Applied Science Division 
near the M.I.T. campus in Cambridge. 
The appointments are permanent and 
well remunerated, and the peripheral 
benefits are indeed worth exploring. 


Direct your inquiry to: 
Dr. Jacinto Steinhardt, Director 


OPERATIONS EVALUATION GROUP, M.I.T. 


Washington 25, D.C. 
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air cooled condensers 


O.. hundred tons in a single unit! The toughest, the 

finest, the most efficient and the most ruggedly built air cooled 
condensers on the market! That’s the McQuay Aircon line with 19 

sizes from 714 to 100 tons to enable you to meet any requirement. 
Condenser circuits can be split to handle multiple compressor applications 
which make capacities unlimited. 

The McQuay Seasontrol, available as an accessory, offers automatic 
head pressure control for use any time of the year, winter or summer. 
Opposed blade face dampers and corresponding controls also are available 
for automatic operation. 

For the very best in air cooled condensers, see your representative, or 
write to McQuay, Inc., for catalog No. 629—1601 Broadway N. E., 
Minneapolis 13, Minnesota. 


. 
VERTICAL OR HORIZONTAL 6 ° KS 
. 
AIR FLOW MODELS . ont 
INC. : 
. 
. 
: 


AIR CONDITIONING « HEATING + REFRIGERATION 
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For Challenging Opportunities 


ENGINEERING - RESEARCH - MANAGEMENT 





RECREATION 


Brunswick is serving the field of recreation through these 
divisions: Bowling; MacGregor Sport Products; Owens 
Yacht; Brunswick Boats; Red Head; Brunswick Sports 
Products; and Zebco. 


HEALTH 


Brunswick is helping to meet world health needs through 
its Aloe and Roehr Divisions, manufacturers and distribu- 
tors of equipment and supplies for physicians, hospitals, 
and scientific laboratories. 


EDUCATION 


Brunswick's School Equipment Division has pioneered 
new design concepts in classroom furniture and gym- 
nasium equipment to keep pace with the nation's ex- 
panding educational requirements. 


Brunswick is serving national security QD 
through its Defense Products Division which 
designs, develops, and manufactures metal 
and plastic component parts for guided mis- 
siles and space craft. 





GENERAL OFFICES: 623 S. WABASH/CHICAGO 5, ILLINOIS 


“* 
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30 years of experience in the design and production of electroacoustic 
transducers with proven reliability for continuous underwater operation. 


LONG EXPERIENCE in the use of ail types of transducer materials . . 
PIEZOELECTRIC CRYSTALS, POLARIZED CERAMICS, MAGNETOSTRICTION, ELECTROMAG- 
NETIC and ELECTRODYNAMIC SYSTEMS . . . permits impartial analysis to achieve 
the best operational functions for each application. 


SPECIALIZED FACILITIES for the development and production of sonar 
transducers, are complemented by a staff of more than 200 engineering and pro- 
duction personnel operating in a completely equipped modern 60,000 sq. ft. plant. 


A few openings are available for qualified electroacoustic engineers. 
Send outline of experience to the attention of Mr. Frank Massa 


Frank Massa 
President 
BSEE ‘27, MS ‘28 


Ernest A. Massa 
Exec. Vice Pres. 
BS Physics '34 


A. C. DeNapoli 
Vice Pres 
BSEE ‘27 


MASSA DIVISION COHU ELECTRONICS, INC., HINGHAM, MASS. 


JUNE, 1961 
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Today's Swift 
Technological Pace 
Affects Insurance 
Coverage Too! 







YOUR Insurance Picture 
Can Change Overnight! 


Among our clients are leaders in Chemical 
and Paper Manufacturing, Transportation, 
Electronics, Nuclear Physics, Atomic Energy 
and many others. 


F & E knows from experience how 
quickly today’s accelerated pace changes 
manufacturing processes, and creates new 
insurance exposures with respect to the 
protection of company property, products, 
employees, and business operations. 


Keeping ahead of this constant change is 
a specialty at F & E. Whether up or down, 
we evaluate these changes in terms of flexible 
insurance programs which take into account 
these newly created situations and anticipate 
the future. 


Let us help you streamline your insurance 
to fit today’s fast changing requirements. You 
incur no obligation by a friendly, preliminary 
review with an F & E insurance specialist 
in your field. 


Now is... 





...the Time 


fairfield @ Ellis 


INSURANCE © 


60 CONGRESS STREET, BOSTON 





MONTREAL - NEW YORK + TORONTO 





R. H. DAVIS, 1931 





J. FAIRFIELD, 1931 


F. P. TOWLE, 1908 
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DANIEL G. O‘CONNOR, President AUSTIN J. O’CONNOR, Executive Vice-President 





THOMAS O'CONNOR & CO., INC. 


STRUCTURAL ENGINEERS 


AND BUILDERS 


KENDALL SQUARE, CAMBRIDGE, MASS. 


AUSTIN J. O‘'CONNOR—‘19 THOMAS H. O’CONNOR—’30 
EUGENE T. SULLIVAN—‘33 
THOMAS F. GALVIN—‘33 


WILLIAM A. SHEA—'36 


THOMAS H. O’CONNOR, Vice Pres. and Clerk THOMAS D. O’CONNOR, Treasurer 
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WILLIAM J. COPE 


EDWIN A. GOLDBERG 


DONALD H. LEWIS 


FRANK C. LOESCH 


DUNCAN MAC PHERSON 


PETER R. SCHULTZ 


AVRON N. SPECTOR 


EDWARD R. TOPORECK 


CHIAO J. WANG 


A non-profit 


TEN 
M.T.T. 


A L oO M NI in key posts 


with unique Architect /Engineer of future Military Space Systems... 


A non-profit, public service organiza- 
tion, Aerospace Corporation is the criti- 
cal civilian link joining government and 
the science /industry team developing 
space and ballistic missile systems on 
behalf of the United States Air Force. 

The Corporation’s unique position and 
significant mission have attracted a man- 
agement group composed of some of the 
nation’s foremost scientist administra- 
tors. Heading this group is Dr. Ivan A. 
Getting, President, a former professor of 
Electrical Engineering and alumnus of 
Massachusetts Institute of Technology. 

Among the highly skilled and highly 
motivated scientists and engineers who 
have joined Aerospace Corporation to 
date are these M.I.T. alumni: 


Member Technical Staff, 

DSC (1934) Mechanical Engineering 
Associate Manager, 

Electromechanical Department, 

Systems Research and Planning Division, 
MS (1956) Electrical Engineering 
Member Technical Staff, 

MS (1959) Aeronautical Engineering 


Head of the Orbital Vehicle Department 
of a major military space program 
MS (1946) Aeronautical Engineering 


Member Technical Staff, 
MS (1956) Mechanical Engineering 


Member Technical Staff, 
MS (1956) Electrical Engineering 
Member Technical Staff, 
MS (1956) Electrical Engineering 


Special Staff Assistant to the General 
Manager, Engineering Division, 

MS (1931) Electrical Ehgineering 
Manager of the Propulsion Department, 
Systems Research and Planning Division, 
MS (1946) Mechanical Engineering 


These men, and their associates at Aero- 
space Corporation, are in a position to 
make real progress by effecting major 
advances in military space and ballistic 
missile systems. They have the responsi- 
bility to do so with all possible timeliness 
and economy. 

Aerospace Corporation is charged 
with functions ranging from forward 
planning and basic research, through 
initial systems engineering, to general 
technical supervision and direction of 
new systems in their critical phases. The 
successful accomplishment of these re- 
sponsibilities calls for the dedicated ap- 
plication of rare human talents. 

Inexpanding its technical staff to meet 
growing requirements, Aerospace Cor- 
poration seeks unusually able scientists 
and engineers possessing maturity, judg- 
ment, and discretion. 

The Corporation offers opportunity 
to participate in the most challenging 
work of our time, within an environ- 
ment characterized by permanence and 
stability. 

Immediate positions on Aerospace 
Corporation’s technical staff are avail- 
able for persons with backgrounds in 
engineering, physics, mathematics, and 
chemistry. They are urged to direct their 
inquiries and resumés to: 

Mr. George Herndon, 

Aerospace Corporation, Room 171, 
P. O. Box 95081, 

Los Angeles 45, California 


EROSPACE CORPORATION 





IVAN A.GETTING 


President of Aerospace Corporation, 
a former professor of Electrical 
Engineering and alumnus of M.L1 
Dr. Getting, as President of 
Acrospace Corporation, draws 
upon a distinguished career as 
research scientist and professor 
as well as governmental and 
industrial administrator. 
For the past nine years he has 


been Vice President, 


Engineering 


and Research, of the Raytheon 
Company. During the Korean war 
he served the United States Air 
Force as Assistant for Development 
Planning in the Air Staff, on leave 


of absence from M.1 


T., where he 


was professor in the Electrical Engi- 


neering Department 


(1945-1950) 


He was director of the Division of 
Fire Control and Army Radar at 
the Radiation Laboratory, M.LT. 


(1940-1945). 


Dr. Getting holds his BS degree 
from Massachusetts Institute of 
Technology, where he was an 
Edison Scholar, and his PhD degree 
from Oxford University, where he 
was a Rhodes Scholar. 


AEROSPACE CORPORATION 


THE TECHNOLOGY REVIEW 


All qualified applicants 
will receive consideration 
for employment without 
regard to race, creed, 
color or national origin. 


, public service organization dedicated to advancing and applying space science and technology for the United States Government. 
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The M.I.T. Telescope in Space 


THE 39TH EARTH SATELLITE launched from the 
United States, Explorer XI, carried the second of two 
M.I.T. experiments in space into orbit on April 27. 
The first one had dealt with the solar wind. This one 
was a venture into gamma-ray astronomy.* 

Associate Professors George W. Clark, °52, and Wil- 
liam L. Kraushaar designed and built the telescope 
aboard the satellite. A Juno II carried this slim, tube- 
like, 94-pound satellite into orbit. Both professors were 
at Cape Canaveral for the launching. Both of two radio 
transmitters in the satellite began functioning promptly, 
and the Laboratory for Nuclear Science was assured 
of fresh data to analyze. 

The telescope and the apparatus linked with it were 

designed to measure gamma radiation from all direc- 
tions while the vehicle tumbled end-over-end during 
many trips around the earth. Gamma radiation is be- 
lieved to be indicative of collisions between cosmic rays 
and particles of matter in the far reaches of space. 
Since it is not affected by magnetic fields or other in- 
fluences, measurements of it may provide clues to the 
sources of cosmic rays. The instrument employed is ex- 
tremely complex. It consists in this case of two de- 
tectors so shielded and connected to a computer that 
the desired information is extracted from a multitude of 
events. This then is spurted to earth by the telemetering 
system. 
_ The New York Times noted in an editorial April 30 
that by “serving as a new ‘window’ through which to 
Observe radiations” this telescope was opening “a new 
era in man’s exploration of his universe.” And The 
Times concluded: “From the purely scientific point of 
view, the opening of this window into the far reaches 
of space must be regarded as of by far greater impor- 
tance than the spectacular placing of the first man in 
orbit for a short time.” 

Drs. Clark and Kraushaar worked with balloons be- 
fore satellites became available. Dr. Clark has been in 
the Department of Physics since 1949, and Dr. Kraus- 
haar has taught at M.I.T. since 1951 except for a year 
devoted to cosmic ray research in Osaka, Japan. 


*See “Two M.IL.T. Experiments in Space,” Technology Review, 
May, 1960, p. 24; and “Solar Wind Is Found,” May, 1961, p. 14. 
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Only Yesterday in Aviation 


IN THIS YEAR’S Lester D. Gardner lecture at M.I.T., Lt. 
Gen. James H. Doolittle, ’24, recalled the first blind 
take-off, flight, and landing in the history of aviation. 
It was on a foggy day in 1929 at Mitchel Field. There 
was a hood over Doolittle’s cockpit; Ben Kelsey, ’28, 
rode with him as safety pilot, and Harry Guggenheim 
was on hand to see that first 15-minute demonstration 
of the practicality of all-weather flying. 

General Doolittle, who is now chairman of the board 
of Space Technology Laboratories and a Life Member 
of the M.I.T. Corporation, also told about crossing the 
continent, in 1922, in less than 24 hours for the first 
time. He described, too, what it was like to be lost on a 
flight from Buffalo to New York and crash land in New 
Jersey because of lack of blind-flying instruments and 
radio communication. 

One of the most interesting periods of his life, he 
said, was when he worked with Professor William G. 
Brown, °16, and many others now well known—Julius 
A. Stratton, ’23, helped with fog-penetration studies— 
at the Full Flight Laboratory which the Daniel Guggen- 
heim Fund for the Promotion of Aviation supported in 
1928 and 1929. It was there that the Sperry Artificial 
Horizon and the Sperry Directional Gyroscope, de- 
scendants of which are now on every airliner’s instru- 
ment panel, were developed. 

General Doolittle’s blind flight in 1929 showed what 
was needed. Instrument landing experimentation and 
development continued, and Captain Albert F. Hegen- 
berger, 17, made the first solo blind flight in 1932. Two 
years later a blind-landing procedure became standard 
military practice. By then, General Doolittle concluded: 
“Flying by instruments had outgrown the early experi- 
mental phase. It was a practical reality, and aviation had 
entered a new era.” 

This was the third annual lecture on aviation’s history 
made possible by a bequest to M.I.T. from the late 
Major Lester D. Gardner, °98. 





Faculty and student parties in the Rockwell Cage followed 
the formal observance of M.I.T.’s Centennial. The photo 
above was taken during a concert after the students’ excur- 
sion to Sturbridge Village in a special train on April 22. 
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The Mightiest Cosmic Ray Yet 
ON MARCH 19, the Volcano Ranch cosmic ray research 
station recorded an even greater shower of particles 
than ever was reported before. Last fall this same sta- 
tion reported the fall of 10 billion particles. This spring’s 
shower was between two and four times as great as that 
“10-to-the-10th” event. 

These showers of electrons and other small particles 
are “reconstructed” to estimate the energy of the cosmic 
rays that cause them. This spring’s huge shower appar- 
ently resulted from the arrival near the station’s edge 
of a particle with far more energy than ever has been 
imparted to anything with a man-made accelerator, and 
more than it seems likely that a particle could have 
acquired within our galaxy. Its energy exceeded 10'° 
electron volts and perhaps approached 10*°. The result- 
ing shower appears, therefore, to have been produced 
by a nuclear visitor from beyond the region—100,000 
light-years wide and 5,000 light-years deep—that the 
Milky Way occupies in space. 

M.I.T. established the Volcano Ranch station near 
Albuquerque, N.M., three years ago. It has the world’s 
largest array of detectors of such events. Each detector 
is a plastic disk resembling a millstone, in which there 
is a scintillation when a particle strikes it. Four such 
disks, covered with rice straw, are housed in each of a 
series of sheds spread over an area two and a quarter 
miles wide. 

John Linsley, a bearded, western-looking young 
member of Professor Bruno Rossi’s staff in the Labora- 
tory for Nuclear Science, presides over this ranch and 
reported the record-smashing shower. Associated with 
him is Peter J. Eccles, another member of the Labora- 
tory’s staff, whose father is President of the Australian 
Academy of Science. Their work is supported by the 
National Science Foundation. 

Will still bigger showers be recorded? Professor Rossi, 
who has been directing research which has resulted in 
the discovery of bigger and bigger showers, year after 
year, doubts if the limit has been reached. He has been 
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The detectors are arrayed like this, and the group nearest 
the core of the shower was flooded with particles. 
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convinced for some time of the extragalactic accelera- 
tion mechanism for cosmic rays, and this shower ap- 
pears to be further evidence of it. But whether the in- 
cident particles that start such showers are protons or 
ionized nuclei of heavier elements is still uncertain, and 
much more work appears to be necessary to determine 
the nature of the cosmic particles. 


The Alumni Day Program 

On ALUMNI Day at M.L.T., June 12, President Julius 
A. Stratton, ’23, will report on the Institute’s Centennial 
year and four members of the Faculty will participate 
in a symposium on “The University in World Affairs.” 

Dr. Stratton will speak at the luncheon in the Great 
Court following departmental reunions and motion pic- 
tures in the forenoon. The symposium will be in the 
Kresge Auditorium in the afternoon. The speakers then 
will be Walter G. Whitman, °17, Professor of Chemical 
Engineering on leave as Scientific Adviser to the Secre- 
tary of State; Jerome B. Wiesner, Professor of Electrical 
Engineering on leave as Scientific Adviser to the Presi- 
dent; Max F. Millikan, Professor of Economics, and 
Carroll L. Wilson, ’32, Visiting Professor of Industrial 
Management. 

There will be a social hour in Briggs Field preceding 
the annual Alumni Dinner in the Rockwell Cage, and 
Arthur Fiedler will conduct the Boston Pops Orchestra 
in a concert that evening. 


Housing for Married Students 

A $3,000,000 LoAN from the federal government’s 
Community Facilities Administration will enable M.LT. 
to proceed within the next year to construct housing 
for married students. 

One quite high and four three-story apartment build- 
ings are planned, to be located at the corner of Audrey 
and Vassar Streets on the West Campus, where the 
Westgate barracks formerly stood. They will be divided 
into efficiency, one-bedroom, and two-bedroom apart- 
ments. Hugh Stubbins and Associates are the architects. 





John Linsley of the Laboratory for Nuclear Science rides 
herd on the instruments spread across the western plais. 
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Macromolecules and Memories 


One of five fellows of the American Association for 
the Advancement of Science chosen to picture scien- 
tific frontiers for the American Society of Newspaper 
Editors at their April meeting in Washington was In- 
stitute Professor Francis O. Schmitt of M.I.T. He 
both reviewed some of the macromolecular biologists’ 
achievements and explained some of their hopes. 

Even memory and learning, he suggested, may come 
to be understood better by further study of the large 
biological molecules. None of the macromolecules 
now known appears to meet all the requirements for 
the phenomena within the brain. But it is possible, Dr. 
Schmitt believes, that macromolecules meeting the 
criteria will be found if the search is pressed. 

It is estimated that 10 billion neurons are involved 
in the enormously complex circuits within the brain, 
and for each neuron there are about 10 cells of another 
type called “neuroglia” whose functions are poorly 
understood. Memory traces are widely distributed 
through the brain and persist even though all electri- 
cal activity is interrupted. The number of bits of infor- 
mation that may be stored greatly exceeds the number 
of neurons available, and if some type of switching 
mechanism helps to retain all of this information, the 
switches themselves must be endowed with memory 
properties. Hence, it seems likely to Professor Schmitt 
that memory traces are really subcellular and prob- 
ably macromolecular in nature. 

The memory engram, he said, may be similar to the 
nucleic acid RNA which is produced at a high rate in 
neurons. According to one theory, the RNA’s detailed 
structure, however, must respond plastically to the 
electrical activity of the sensory nerves, and it must be 
capable of precise replication to make the widespread 
distribution and long retention of information possible. 

To make the fast recall of temporally related se- 
quences of information possible, the help of other 
molecular types may be needed, and there may be a 
mechanism in which certain molecules function as 
semiconductors. Quantum chemists and physicists as 
well as biologists are challenged by this problem. 

“Man’s deepest need is to understand himself, the 
nature of his being and endowments,” Dr. Schmitt 
told the editors. “A frontal, full-scale attack on the 
biophysical and biochemical nature of the processes by 
which the functions of mind emerge from the interac- 
tions of the microcosmic macromolecular equipment 
in the infinitely complex neuronal and glial cellular 


‘systems of the brain would seem to be not only salu- 


tary but very timely in view of the complexities and 
dangers of current world events.” 


The Library Problem 


GiLBeRT W. KING, °33, Director of Research for the 
International Business Machines Corporation, has been 
chosen to head a survey of the possibilities of auto- 
mating the organization, storage, and retrieval of infor- 
mation for the Library of Congress. 

Librarian L. Quincy Mumford, in announcing the 
$100,000 survey, said it will deal with whether there 
can be effective mechanization of such huge libraries 
in the foreseeable future and whether an automated 
system would be as good as present manual systems. 
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COLUMNS OF M.LT. NEWS poured out of this press room 
in the basement of Kresge Auditorium regarding the Cen- 
tennial celebration in April. It served as headquarters for 
both foreign and domestic, science and political reporters. 


Executive Development Symposium 


PARTICIPANTS in an M.I.T. Centennial Symposium on 
Executive Development this spring included Harold F. 
Smiddy, ’20, Vice-president of the General Electric Com- 
pany, and Harold J. Leavitt, °49, Professor of Industrial 
Administration and Psychology at the Carnegie Institute 
of Technology. 

The School of Industrial Management sponsored this 
three-day meeting at Endicott House of about 45 authori- 
ties on executive development, and Dean Howard W. 
Johnson and members of his Faculty led panel discus- 
sions of the papers presented. 

Professor Leavitt’s subject was “Unhuman Organiza- 
tions” and he suggested that “the fact that machines can 
now think” will require a reconsideration of “our central 
concern with human fulfillment and creativity.” Com- 
puter-controlled programs, he said, may require that in- 
dustrial organizations become increasingly rigid in some 
areas, at the same time that they are very much loosened 
up in others. 

Mr. Smiddy commented that although information 
technology may have the potential to force an entire or- 
ganization, from the middle manager on down, into “a 
life of menial, stultifying routine and unrewarding work,” 
it is questionable whether it should. “At least one sound, 
well-conceived concept—namely decentralization—pro- 
vides an economically and socially competitive alterna- 
tive,” he said. “When a rapidly increasing part of the 
population has the education of today’s college graduate, 
most people just will not accept as an unalterable condi- 
tion that most of their life be spent in pursuits devoid of 
satisfaction.” 
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CENTENNIAL CONVOCATION speakers (shown by a 
portrait of Karl Taylor Compton) were, left to right: 
Joseph Harrington, 3d, 61, John A. Volpe, James R. 





Killian, Jr., °26, Clarence L. A. Wynd, ’27, Mrs. Compton, 
Julius A. Stratton, ’23, John C. Slater, John F. Baker, 
Joseph J. Snyder, ’44 (Marshal), and Harlan H. Hatcher. 


The Invocation by Mrs. Compton at M.LT.’s Centennial Convocation 


YOME of the most memorable words spoken at the 

M.1.T. Centennial Convocation on April 9, in the 
opinion of many who were there, were those of Mrs. 
Karl Taylor Compton, who gave the invocation. Mrs. 
Compton said: 

At this moment of climax in our celebration, we 
pause appropriately for an invocation—an outreaching 
of our minds and an upsurging of our hearts beyond 
the immediate occasion and these visible evidences of 
our rejoicing, to the infinite God of the universe, source 
of all wisdom, of all life, of all being. 

We have come together here from many cultures, 
many faiths, yet surely in this presence we can unite in 
common acknowledgment that it is indeed “very meet, 
right and our bounden duty that we should at all times 
and in all places”—but especially at this time and in 
this place—‘give thanks to almighty God,” by what- 
ever name we may call him or in whatever form we 
may address our individual prayers. 

We bow in reverence before the beauty and majesty 
of that universe whose myriad intricacies and vastness 
are being made known to us, bit by bit, by the work 
of so many minds. We acknowledge humbly our incal- 
culable debt to all those who through the ages have 
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extended knowledge or have deepened our understand- 
ing of ageless values. 

But especially this afternoon we give thanks for all 
those individuals who have poured their lives into the 
building of this great university. Many of their names 
are forgotten. Others rush quickly to all our minds. 
Yet each has added a little to the sum and from the 
assembled whole there has arisen a certain grandeur. 
With devotion they have pursued into realms far beyond 
his imagining the injunction of Pythagoras, given so 
many centuries ago but pertinent for centuries still to 
come: “Go! Seek to know of what and how the world 
is made, and LEARN THEREFROM A BETTER 
WAY OF LIFE.” Keeping faith with them we rededi- 
cate here all the resources of this great institution and 
ourselves, however small or great may be our part, to 
that imperative search at once compelling, rewarding, 
often baffling, but ever continuing and advancing. 

And may God the father of all mankind, everywhere, 
in every nation and of every faith, unite us in that 
search and guide us on our way. 

After this invocation, the greetings (reported on page 
36) were given and President Stratton acknowledged 
them (in the speech reported on the next page). 


THE TECHNOLOGY REVIEW 












pton, 
aker, 
cher. 


ion 


tand- 


yr all 
> the 
ames 
‘inds. 
1 the 
deur. 
yond 
‘n so 
ill to 
vorld 
TER 
dedi- 
» and 
rt, to 
‘ding, 
z. 
yhere, 
that 


page 
edged 


VIEW 











The Centennial Convocation Address by the President of M.I.T. 


The Fabric of a Single Culture 


BY JuLtius A. STRATTON, °23 
The Institute’s Eleventh President 


E HAVE come to the closing hours of our first cen- 
ay wy and the culminating moment of this celebra- 
tion. The Massachusetts Institute of Technology is young 
as measured by the age of many institutions whose 
delegates have generously assembled on this campus 
from all over the world to greet us. We are moved by 
your tributes and by the spirit they convey. I am deeply 
honored that as President it is my privilege to respond 
on behalf of the Corporation and the Faculty, the stu- 
dents and the alumni, and of the friends of M.I.T. who 
are gathered here today. I do so most warmly. 

This, of all times, is an occasion to look ahead, and 
it is about matters that lie directly before us that I shall 
speak to you this afternoon. Yet for one brief moment, 
let us cast back our thoughts over the hundred years. 

Outwardly and materially, the world of 1861 ap- 
pears at a backward glance but a crude prototype of 
our own. Nothing is more obvious than the changes 
that have been wrought by the stupendous discoveries 
and countless inventions of the intervening century. Yet, 
the same great currents of thought that we commonly 
identify with our own time had already begun to stir. 
The same conflicts of ideas were clearly visible. 

Among educated people everywhere, and in the city 
of Boston in particular, there was an intense interest 
in science and invention. The idea of progress had, if 


.anything, a greater hold upon the nineteenth century 


than upon our own. There was a confidence that science 
was the ultimate key to the welfare of mankind and a 
profound belief that in only a matter of time, science 
would reveal to us all the mysteries of our universe, 
would satisfy the material wants of peoples everywhere, 
and would bring peace and harmony among men. 

Out of these convictions, there emerged a vision of 
the future that stirred the imagination and moved men 
to attach a new importance to useful knowledge. But 
there were then as now many who refused to accept this 
pragmatic view of life. Cardinal Newman in Great Bri- 
tain, in a celebrated essay, defined the classic idea of a 
university, maintaining that its true purpose was instruc- 
tion rather than research—to train the mind rather than 
to diffuse useful knowledge. Matthew Arnold eloquently 
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Science, in sum, gives us knowledge and power 
of action. It tells us what we can do; we must 
turn elsewhere to learn what we ought to do 


defended the humane letters as the single path to cul- 
ture. Against this ancient fortress of classical learning, 
Herbert Spencer and Thomas Huxley pressed their case 
for science and for relevancy in education to the prob- 
lems of the day. A full century ago, the lines of battle 
between the “two cultures” were already clearly drawn, 
and the echoes of these great controversies were heard 
here in Boston. 

Jacob Bigelow, a President of the American Acad- 
emy of Arts and Sciences and a Rumford Professor at 
Harvard, concluded a memorable address in the 1860's 
with these words: “A few years ago, men witnessing the 
effect of an electric current on a magnetic needle won- 
dered if a motive force could not be transmitted with 
electric speed to a far distance. A few years ago, men 
looking at their faces in a glass wondered if such an im- 
age could not be fixed on a plane surface, by the agency 
of light. A few years ago, men toiling slowly and weari- 
ly on highway roads wondered if the fatigue and loss of 
time could not be saved by some better mode of con- 
veyance. A few years ago, men about to undergo sur- 
gical operations wished in vain that the attendant pain 
might in some way be averted. The solution of all these 
problems is now achieved by the triumphs of utilitarian 
science. The nineteenth century, one-third of which is 
yet to come, has already converted all these wants and 
wonders into physical and historical facts. Would the 
recovery of the lost books of Livy, the orations of Hor- 
tensius, or the poems of Sappho, be any compensation 
for the loss of any one of these from among our own 
cotemporaneous revelations?” 

The response of the “other culture” to such declara- 
tions was immediate and forthright. The pages of The 
Atlantic Monthly in the 1850's and ’60’s and the min- 
utes of the several literary clubs of this city record spir- 
ited and sometimes acrid discussions of the relative mer- 
its of classical and utilitarian studies. They record also 
the successful efforts of William Barton Rogers to found 
here a new kind of institution. 

M.I.T. is the product of that generation and of a plan 
founded on faith in the dignity and worth of useful 
knowledge. Indeed, the history of this Institute over a 
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hundred years is interwoven with the economic and in- 
dustrial development of the United States. Its progress 
stems from the need to apply the power and skill of en- 
gineering to the growth of a nation. 

We of this generation of students, faculty, and alum- 
ni of M.I.T. can take rightful pride in the accomplish- 
ments of our first century. Yet as we look now to the 
future, we find ourselves caught up in a great forward 
surge of science that has no parallel in the past. Hardly 
a month passes without the announcement of a signifi- 
cant advance on one frontier or another. One would be 
foolhardy to predict the discoveries and inventions that 
lie ahead. But there is on every hand a pregnant sense 
of extraordinary things to come, a belief that man is on 
the threshold of many revelations, of profound new in- 
sights into the nature of life and the construction of the 
universe. 

In our own century science has given to man an un- 
precedented power over his physical environment. But 
how shall he govern this headlong advance? How shall 
he be guided on his course? What shall he ask of sci- 
ence? What shall he do with its products? How shall we 
as educators teach the generations of scientists and en- 
gineers who are to follow? 

From these most difficult and urgent questions, I draw 
three thoughts that I should like to express to you today. 


“ww OY 


First, I want to speak of the advancement of science 
for its own sake. Science is the great quest for knowl- 
edge and understanding of the laws of Nature. Science 
is a structure that man is erecting piece by piece in the 
likeness of God’s world. The great edifice is rapidly 
taking form. The beauty of the whole and of its parts 
is becoming ever more visible. The work commands the 
interest and consumes the energies of an increasing num- 
ber of men and women. 

Yet, while the quest for knowledge reveals the beauty 
and harmony of Nature, it can lead also into doubt and 
into places of darkness and fearful domains. 

Just one hundred years ago, the theories of Darwin 
and Huxley relating to the origin and evolution of species 
were looked upon by many as an assault upon the found- 
ations of religion. Today, biologist, geneticist, and chem- 
ist are pursuing a search that is taking them ever closer 
to the elements of life itself and may well disclose a 
complete evolutionary chain that leads from a primor- 
dial, inorganic mass into an organic, life-sustaining plan- 
et. 

The physiologist and the psychologist are making rap- 
id progress with their investigations of the structure and 
functions of the human mind and personality. As they 
proceed, there looms before us the terrifying possibility 
of the evil to which such knowledge may be turned— 
the power to control and subvert both mind and spirit. 

To many people today, the idea of a thinking ma- 
chine, of an electronic device that can simulate at enor- 
mous speed the logical processes of thought, is not 
merely awesome but abhorrent. 

And I need hardly remind you of the appalling conse- 
quences that may flow from a misuse of our knowledge 
of nuclear fission and fusion. 

One may multiply the examples at will. The pros- 
pects of potential evil or disaster are so many and so 
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frightening that thoughtful people question how far we 
dare proceed. They ask whether science has not be- 
gun to trespass upon forbidden territory, whether there 
are not paths of investigation that henceforth must be 
barred to man’s curiosity. 


To this I reply that there is no retreat. We have no 
alternative but to follow truth wherever it may lead us. 
One cannot escape evil by ignorance. Whatever pre- 
conceived notions we may have of how the world is 
constructed must and will give way little by little to a 
more profound understanding of the laws of Nature as 
they actually are. Knowledge itself, as has been said 
many times, is neither intrinsically good nor evil; but 
the power that knowledge gives can be turned to evil 
purpose. Only our will for right against wrong stands be- 
tween us and disaster. We must seek salvation not by 
withdrawal from the quest, but in man’s own conscience, 
in his innate sense of decency and morality. 


I have been speaking of science as a path to under- 
standing. I want now for a moment to talk of science 
as an instrument for human welfare. 


The entire development of man, from his most primi- 
tive origins into a modern, civilized being, is the story 
of an unfolding interplay between tools and a directing 
mind and will. There is a common idea that, in the 
long, painful, tortuous evolution of human society, the 
enlarging brain and the progress of intelligence are al- 
ways in advance of the inventions of technology. On 
this point the record is by no means clear. In fact, re- 
cent archaeological discoveries in Africa appear to link 
stone tools with prehuman primates more than half a 
million years ago. Such evidence suggests how behavior 
through the use of tools may have interacted with chang- 
es in anatomical structure, as well as in intellectual de- 
velopment, and how out of these interactions emerged 
man as we know him. 


All our recorded history offers further evidence of 
this interaction between ideas and technology, between 
thinking and doing. The great cultural transformation 
that began to overspread Western Europe in the four- 
teenth century was the product of many factors; but any 
interpretation will be distorted and incomplete that fails 
to take account of advances in the use of wind and 
water power, or improvements in such simple devices 
as pumps for exhausting water from flooded mines. The 
theories of Galileo, Newton, and Huygens are among 
the grandest works of the human intellect. But the 
indispensable prelude to these theories was the inven- 
tion of physical instruments—of telescopes, micro- 
scopes, and the air pump. In our own day, the pro- 
found new insights into the nature of matter and the 
constitution of the stellar universe, with all their philo- 
sophical implications, are direct consequents of great 
new machines, of particle accelerators, and radio tele- 
scopes; and these, in turn, have been made possible 
wholly by progress in engineering. 


In sum, technology—or be it engineering—has con- 
tributed to man that small and sufficient advantage over 
the competitively hostile forces of nature that has 
enabled him thus far to survive and flourish. It has afford- 
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ed him a measure of security, a slowly improving econo- 
my, and—most precious of all—moments of leisure, 
without which there can be little thought or reflection. 

Modern engineering draws increasingly upon the 
methods and ideas of modern science and in turn con- 
tributes increasingly to scientific progress. Engineering 
is a partner with science, and not a stepchild. Many of 
us have been aware and troubled by a curious mood too 
prevalent in some intellectual circles that arrogates an 
inferior grade to the part played in society by the en- 
gineer. I feel obligated on this occasion to reaffirm the 
importance of his role. 

The institution that you honor today was founded 
upon the idea that there is both worth and dignity in use- 
ful knowledge. The motto “Mens et Manus”—the mind 
and the hand—is inscribed upon our seal. Nothing that 
one can foresee for the future diminishes the importance 
of a steadily advancing technology. I speak now not only 
in tribute to the engineer, but on behalf of all those 
men and women whose efforts are dedicated to the 
translation of knowledge and ideas into products and 
services contributing to the health, nourishment, social 
stability, and economic security of mankind. I include 
in their number the doctor, the teacher, the architect, 
the manager of industrial enterprise. All such profes- 
sions have this in common—that they combine art with 
science. In a limited sense, art is defined as the knowl- 
edge gained by skill, experience, and practice; but it is 
also, and in larger part, an intuitive feeling for the spe- 
cial meaning of the materials worked with and for the 
particular order that will best express this meaning. One 
might, then, say that engineering is art governed by rea- 
son, or equally that it is reason organized by art. It is 
precisely this fusion of science with art that gives to en- 
gineering its special character and appeal. The engineer 
himself must take the highest view of his profession. The 
greatest opportunities and the most difficult problems lie 
directly before him—problems that challenge his origi- 
nality, his intuition, his knowledge of the methods and 
data of science, his capacity to reduce ideas to practice, 
and, increasingly, his ability to manage the systems he 
has created. 

The physical character of our cities and the quality 
of their design; the effectiveness of our future modes of 
transportation; the conservation of our natural resourc- 
es; the synthesis and application of new materials; the 
creation of new industries; and the aid which we extend 
to other lands abroad—all these will be in large meas- 
ure the work of engineers. These are vast responsibili- 


ties, calling for men of stature, and holding forth the 


possibility of great rewards in pride of achievement. 
They are worthy of the efforts of the most gifted young 
men and women of this oncoming generation. 
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I have spoken of science as the unremitting search for 
understanding and of engineering as its working part- 
ner. But men must be moved by more than an aimless 
urge to investigate and to fabricate. We have in our 
hands even now an almost limitless capacity to alter at 
will the material conditions of our existence. One can 
hardly conceive a technological goal that will not yield 
to the engineer, if men will but put their minds and wills 
to the task. 
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Yet in this almost infinite array of possible projects, 
where shall we concentrate our efforts? It is all very 
well to assert that the applied sciences—medicine, en- 
gineering and the rest—are directed towards useful pur- 
poses and the welfare of mankind. But such declara- 
tions are meaningless apart from a larger framework of 
judgment. Who shall say in the longer view what is use- 
ful and what is not? By what criteria and by what plan 
shall we make these great and often fearful decisions? 

The simplest of the considerations involved is mere- 
ly that of economy of effort. The limitations upon the hu- 
man resources of a country, even of one so wealthy as 
the United States, are such that we cannot undertake all 
things at one time. And to this dilemma of priority, the 
advance of science now adds moral and ethical ques- 
tions of a totally new order. 

One may, to take an elementary example, spray the 
fields and the forests with insecticide. The mosquitoes 
die, as was intended. But so also, perhaps, do the birds 
and the insects, until over a vast area the delicate bal- 
ance between fauna and flora is disastrously unsettled. 

The advance of medicine enables the doctor today 
to conserve and to prolong life but without assurance 
that this life will be meaningful. 

By the use of chemicals and radiation the biologist 
can induce mutations in genes and chromosomes, and 
so by an appropriate handling of genetic materials cre- 
ate new strains of living organisms. The same genetic 
laws govern the evolution of human beings. Conceiva- 
bly someone may have the arrogance ultimately to un- 
dertake the breeding of a strain of “good men.” But 
who then shall determine the new model of the “good” 
man? 

In a quite different domain, as yesterday’s Panel on 
Arms Control warned, the consequences of a nuclear 
disaster might affect life on this planet for generations 
to come. It is just this inescapable fact that gives to the 
international problem of arms control a seriousness and 
an urgency withqut precedent in human history. 

There is nothing in the new order of science that re- 
lieves any one of us of our personal, individual, moral, 
and ethical responsibilities. But science now presents to 
us not alone as individuals, but as societies and nations, 
moral challenges of a wholly new order of magnitude. 
The nature of these challenges must first be understood 
and then acted upon with all our energies. 

Science, in sum, gives us knowledge and power of ac- 
tion. It tells us what we can do; we must turn elsewhere 
to learn what we ought to do. There is no certitude in 
man’s affairs, and we learn by trial and error; but the 
errors are becoming increasingly expensive. For guid- 
ance we must turn to the accumulated record of all hu- 
man experience, to the ethical teachings of our religious 
faiths, to the understanding revealed by systematic 
study of human behavior. These are the strands that 
through education must be interwoven with science and 
technology to form the fabric of a single culture, and 
the hope of a harmonious and peaceful world. 
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And so tomorrow M.L.T. sets forth upon its second cen- 
tury dedicated to truth through science, proud of its 
concern for useful knowledge, and alive to a new order 
of ethical and social responsibilities. 
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M.1.T. as sketched by Percy Lund on its Centennial 


Some of the Centennial Greetings to M.LT. 


THE SPOKESMAN for Alumni at the Institute’s Cen- 
tennial Convocation on April 9 was their Association's 
President, Clarence L. A. Wynd, ’27. Said Mr. Wynd: 

In thinking about the relationship of its Alumni to 
the Massachusetts Institute of Technology, it occurred 
to me that I have seldom, if ever, heard the term 
“alma mater” used. Now while paternalism is a nasty 
word nowadays, I have never heard anyone speak in 
derogatory terms of mother. Of course, motherhood 
carries with it the aura of soft and loving care and 
feeding of the young. 

The acquiring of an education at M.I.T. has been 
variously described by its students. The classic phrases, 
which they use, surely do not carry the connotations of 
kind and loving care. 

Moreover, after mother has given her children this 
start in life, it becomes their turn to reciprocate as she 
enters the period of lavender and old lace and the 
rocking chair, but, at the age of 100, the Institute has 
certainly not taken on the patina of age. It seems 
rather to have discovered the fountain of youth which 
the early American explorers sought. These explorers, 
of course, were seeking eternal corporal youth which 
we know to be impossible of attainment, but eternal 
corporate youth can be achieved, and the Institute is 
ever renewing its aura of exciting and invigorating 
youth. So, I believe that the most appropriate greeting 
which I should bring from its Alumni to the Massa- 
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chusetts Institute of Technology is not a filial one but 
rather a brotherly one. Nice going old chap—we are all 
with you. We shall forever be participating in your eter- 
nal youth by every support which we can give you— 
not alone because we feel a devotion and an obligation 
—but because this association does something to ex- 
tend our youth also. 

The students’ spokesman was Joseph Harrington, 
3d, ’61. He quoted William Barton Rogers’ “Plan for a 
Polytechnic School in Boston,” and concluded: 

Although our school is not yet a university “compre- 
hending the whole field of physical science and the 
arts,” it is closer now to that goal than ever before. 

It is to this ideal that we, the students of the Massa- 
chusetts Institute of Technology, tender our greeting 
and our salute today. We are saluting, not individual 
men, but an institution; already strong, destined to 
grow greater. We hope that in our time at the Institute, 
we can help it to move even closer to President Rogers’ 
dream. If it does, we can be proud to join the proces- 
sion of those who call themselves “M.I.T. men.” 

The Faculty, said its spokesman, Institute Professor 
John C. Slater, comes as near to being a pure and en- 
lightened democracy as anything he knows, and he 
went on to point out: 

An institution is a creation jointly of people and of 
ideas. This Institute is a straightforward product first of 

(Continued on page 80) 
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The Centennial Address at M.I.T. by the British Prime Minister 


The Free World’s Problems 


A call for wider unity of method, purpose, and 


BY THE RT. HON. HAROLD MACMILLAN 


7 ING WILLIAM IV once received a deputation with 
these words: “If my love for you equalled my 
ignorance of everything concerning you, it would be 
unbounded.” I’m afraid your international reputation 
is too wide for me to be able to advance a similar 
claim. 

Indeed, the Centenary of the Massachusetts Insti- 
tute of Technology is an awe-inspiring event. You 
were founded to teach “the fundamental principles of 
positive science, with their leading applications to the 
industrial arts.” 

At that time no one could have foreseen the pre- 
eminent position which the Institute was destined to 
hold, not only in America but throughout the world. 
Both your method and your timing were right. 

In these years the application of scientific tech- 
niques to the methods of production, distribution, 
transport, and the communication of ideas has set the 
whole human race on the march. This process will go 
on until it has revolutionized the whole conduct of 
human life upon this planet and perhaps beyond. 

You follow the scientific method—by the ruthless 
logic of experiment. For you—as Thomas Huxley once 
said—the only tragedy is a hypothesis killed by a fact. 

We politicians must seem to your trained and pro- 
fessional minds hopelessly amateur. Sometimes, we 
may have a success—more by good luck than by good 
management. Thus, occasionally, by pure chance, we 
may swing for the bleachers and collect a homer. Yet, 


_ for all your natural impatience with our shortcomings, 


you must feel a deep desire for your efforts to be 
matched by some comparable developments in social 
organization and political thought. This is the link be- 
tween your work and that of those who hold high po- 
litical office. I therefore make no apology for talking 
to you on a political theme. For if your achievements 
are not matched by the thoughts and deeds of politi- 
cal leaders, your work will be in vain—it will seep 
away into the sand. 

If the world is to progress, the unity which science 
helps to promote must in due course be matched by 
harmony in international relations. Meanwhile we 


must face facts as they are. We must first achieve some 
real unity of political purpose and method in the 
Western Alliance. 
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organization to strengthen the Western Alliance 


Let us start with our two countries. Three years ago 
after a visit to Washington I spoke at Johns Hopkins 
University. I will only quote one phrase: “Whether we 
like it or not—and I do like it—the destinies of the 
English-speaking world are inextricably intertwined.” 
At that time I was speaking in the presence of your 
President—my old friend and comrade, President 
Eisenhower—whose life for 20 years was devoted to 
the joint purposes of your country and mine. Before 
coming to Johns Hopkins I had spoken also at De- 
Pauw University in my mother’s state of Indiana. 
There I declared my belief that if the progress of hu- 
manity was to continue this word “interdependence” 
must be the keynote of the second half of the Twen- 
tieth Century. 

I want tonight to consider with you what this belief 
means and how we can translate it into effective ac- 
tion. No easy task, for it calls for something even more 
rare than intelligence—decision and resolution. 

Now I have come to the United States to meet and 
take counsel with a new President at the beginning of 
his term of office. In his inaugural address the Presi- 
dent said: “My fellow citizens of the world, ask not 
what America will do for you but what together we 
can do for the freedom of men.” This notable phrase 
certainly matched the level of events. It has set the 
pattern for our talks together. 

In the same spirit let us look, realistically and ob- 
jectively, at the state of the Free World today. How 
have we been getting on since 1958? To be frank, we 
have been doing fairly well but not well enough. The 
vital center of the Free World’s resistance, our Western 
Alliance, is no better organized, whether in the field of 
defense, economics, or political relations. If we have 
broadly held our own we have gained no ground. 

When I speak of the Free World I mean the whole 
non-Communist world. There are, of course, many 
groupings of nations outside the Sino-Soviet bloc. Some 
of these are economic, some political, some cultural, 
and some defensive. But the core of the Free World 
is our Western Alliance, primarily the Atlantic Com- 
munity. On its strength and vitality all depends. For 
if we can organize ourselves in imaginative partner- 
ship at the center, the effects of our unity will spread 
out through the world. Three years ago President Eisen- 
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hower and I declared for interdependence. Today | say 
interdependence is not enough. We need unity—a wider 
unity, transcending traditional barriers; unity of purpose, 
of method, and of organization. 
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Our Alliance will only be united if it is secure against 
aggression. Otherwise it can have no life or strength. 
There are two roads to security. The best, the cheap- 
est, the most sensible and the only one by which po- 
litical man could match the successes of scientific man, 
is disarmament—comprehensive and effective: the 
only sure guarantee of peace. 

I do not speak here of some mere paper treaty not 
commanding real confidence. I mean genuine disarma- 
ment, secured by effective controls—not a sham but a 
reality. Some day we may reach this goal which, up to 
now, like a mirage in the desert, always seems to re- 
cede the nearer we approach it. Certainly we shall 
persevere, for the prize is supreme. It is the banish- 
ment of fear. Even if we did not want disarmament 
on moral grounds, we certainly need it for economic 
reasons. 

The cost of defense is a specially heavy burden for 
Britain and America—whether we think of it in terms 
of men, money, or resources. It weighs upon both our 
economies partly by our huge internal expenditures 
and partly by the direct cost in foreign exchange. All 
this puts a serious strain on our balance of payments. 
We in Britain spend overseas on defense about $620 
millions a year. Of this $210 millions goes across the 
Exchanges in NATO. The rest we use in the cause of 
peace throughout the world. The United States are 
faced with the same problem at home and abroad. 
Meanwhile—until disarmament comes—the Free 
World must be secure and united. 

Of course in this age of missiles, we must not over- 
look our conventional forces. Our task is to keep them 
mobile, hard-hitting, and up to date. Our military alli- 
ances all round the world are not aggressive or offen- 
sive. Their purpose is to see that little wars and ad- 
ventures do not turn into great disasters. We must 
maintain these Alliances. They are permanent facts of 
modern life. But since unity is as important as security 
we must try to share the burden more efficiently. 
Surely it is illogical that our teams of military plan- 
ners, scientists, and technicians should waste any of 
their efforts duplicating work and projects. Of course 
co-operation is not easy. Everyone is in favor in prin- 
ciple. In practice, they find it rather a nuisance. All the 
vested interests work the other way. 

Nevertheless, this is a technical and not a political 
problem, which it should be in our power to solve. 
Standing behind these conventional forces is the great 
weight of the Western nuclear deterrent power. This 
guarantees our security. But here the implications of 
unity are more obscure and controversial. The first 
essential is that the deterrent should deter; this is self- 
evident and overriding. : 

Secondly, an effective deterrent should not be waste- 
ful. Of course in recent years the relative advantage 
of the West has greatly diminished. We cannot afford 
to be too weak either in weapons or in means of deliv- 
ery. All the same it is almost as important not to try to 
be too strong. The calculation is not an easy one to 
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make. For as the armament of democracy will never 
be used aggressively, it may need to be larger than 
that of a potential aggressor. The very size of the area 
which we have to protect dictates some dispersal and 
perhaps some duplication. Yet we cannot afford waste. 

Moreover, we must take care lest by building up our 
own security we perpetuate and encourage a nuclear 
arms race. That is one reason why I so earnestly hope 
for a successful outcome of the present negotiations 
in Geneva. The United States and Britain will do all 
we can to make this agreement with Russia to end 
nuclear tests. 

But a test ban will not in itself give us nuclear dis- 
armament. Meanwhile, the balance of priorities must 
be carefully weighed. The nuclear deterrent must take 
account of our necessarily defensive strategy. It must 
be effective, but not wasteful. 
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If then our Western deterrent is both credible and effi- 
cient, what more do we need? I believe that there is 
a third element; although the nuclear deterrent gives 
us security, it is not yet so organized as to contribute 
fully to our unity. 

All of us here know that America and Britain, who 
at present control the Western deterrent, regard them- 
selves as trustees for the Free World. I think sometimes 
we are a little smug about this. It is rather like the trus- 
tees of a private fortune, of whom the beneficiary once 
said: “They may be my trustees, but I am not sure 
that they trust me.” 

Why was it that after the war Britain, under Labour 
as well as Conservative Governments, spent so many 
millions of pounds on a nuclear capacity? I will tell 
you. Although we in Britain have been accustomed 
for centuries to fighting our battles as part of an alli- 
ance, we have always been ready in the last resort to 
fight alone. There have been times when the world 
has not regretted our courage, even if they have judged 
it desperate. 

Sometimes people doubted our determination. It 
was so in 1914 and again in 1939. Even today some 
people talk about “creeping neutralism” in Britain. 
Yet do not misunderstand our national character. Look 
at the record and draw the moral. So our determina- 
tion to make our own nuclear contribution was in a 
sense instinctive. And perhaps, with the Atlantic 
Ocean between us, it has been no bad thing for the 
people of Europe to see that at least one European 
member of NATO shares the nuclear power with you. 
Besides, because of our geographical position and the 
advantages of increased dispersal, our British nuclear 
force contributes far more to the total Western deter- 
rent than its size alone would imply. At any rate, all 
this is a matter of history. 

Now let us turn to the position of our allies. When 
Sir Winston Churchill made his famous speech at 
Westminster College, Fulton, in 1946, he coined a 
memorable phrase: “The awful ruin of Europe with 
all its vanished glories glares into our eyes.” How 
different is the scene today? Thanks largely to Amer- 
ican help, poured out through the Marshall Plan and 
in other ways, the economy of Western Europe is buoy- 
ant—even booming. Above all, the spirit of her peo- 
ples is alive again. 
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It is natural, then, that there should now be some in 
Europe who feel unhappy that their nuclear defense 
should be left purely in Anglo-American hands. There 
are some who think that you and we might unleash 
the deterrent rashly; there are others who fear just the 
opposite—that we might be too vacillating to use it at 
all until it was too late. Some fear our fingers on the 
trigger—others fear our thumb on the safety catch. 
So there is a certain unease in the NATO alliance. 

What are we to do about it? We do not want, natu- 
rally, to alarm and perhaps endanger the world by 
appearing gratuitously to encourage the uncontrolled 
spread of nuclear weapons from country to country. 
We want a ban—if we can get it—on nuclear tests. 
We do not want our allies to feel it essential to their 
honor or their safety to pour out their money in waste- 


‘ ful duplication. Probably the West as a whole does 


not require an increase in total nuclear power. Never- 
theless this is a real problem. We cannot just ignore it. 
We must find a way of meeting the legitimate feel- 
ings of our European allies. 

Naturally, every extension of trusteeship, every in- 
crease in the concept of partnership, has its dangers. 
But the health of our whole NATO alliance depends 
on finding a way of building a partnership in the nu- 
clear as well as in the conventional field. The prize 
of this would be great, and a double one: the pre- 
vention of an uncontrolled extension of nuclear manu- 
facture and, secondly, the sense of real unity which 
would follow a new agreement with our own allies. 

In attacking all these problems in the field of de- 
fense we have the advantage of the new and fertile 
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“Technical developments overlap narrow national frontiers. . . . We all still think too cautiously, too parochially.” 


mind of a young and forceful President. In the spirit 
of partnership we must review the burdens and the 
responsibilities. Some of these are uneven. 

This could be tolerated in the early years after the 
war with a shattered Europe to protect. But now, in 
the 1960’s, we -must look again at our system, if it is 
to endure. In the same way, the question of nuclear 
power is fundamental. Its organization is an issue on 
which the unity of the Atlantic Community may stand 
or fall. These questions cannot be evaded. They must 
be faced. 

x wT 

So far I have spoken of unity in the context of our 
military alliances. Is this enough? Surely not—and for 
this simple reason. Happily the present struggle in the 
world is not primarily in the military sphere. Nuclear 
weapons at least see to that. The real test will not be 
on the battlefield but in the market place, even the 
classroom. 

It is now almost 15 years since the main structure 
of our present system for world trade and payments 
arrangements was designed. That was in the heyday 
of the East-West war alliance. The founders of GATT, 
the signatories of Bretton Woods, and all the archi- 
tects of our postwar system could not foresee the full 
economic effects of the great divide. 

World economic unity would have been hard 
enough to achieve in a world of Nineteenth Century 
nation states; it became impossible as the full effect 
of the Sino-Soviet system manifested itself. At the same 
time a new economic force has appeared in the world. 
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The second Industrial Revolution has already swept 
through our developed economies and is still only in its 
early stages. I am sorry to have to tell this audience 
that it is largely your fault, for this revolution is of a 
scientific and technological character. 

These technical developments overlap narrow na- 
tional frontiers. They require, for their effective ex- 
ploitation, ever larger economic units. 

I readily admit that in spite of these new factors 
our international trading and financial arrangements 
have somehow or other managed to carry a great in- 
crease in world production and trade. But no wonder 
they are now beginning to creak and groan, for they 
are really an old model. Sooner or later they will have 
to be traded in. 

There are now three main problems to be resolved: 
The first is how to maximize world trade. This is essen- 
tial to the prosperity of developed and undeveloped 
countries alike. Secondly, how best to organize assist- 
ance and capital to build up the less developed coun- 
tries. Our common humanity cries out to us to help 
here, our economic interest in new markets encourages 
us, and political necessity compels us. And lastly, how 
to finance an ever increasing volume of trade and aid. 
If our monetary arrangements are bad, or outmoded, 
we shall not succeed. We shall stagnate instead of ex- 
panding. And Capitalism must expand or perish. Even 
Marx knew that. 

First, how to organize world trade. Are the present 
international trading arrangements and _ institutions, 
evolved 15 years ago in quite different conditions, 
really appropriate to the circumstances of the sixties? 
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We all still think too cautiously, too parochially. 

We need to think not so much nationally or even in 
terms of greater economic co-operation between na- 
tions but in terms of wider groupings. For the advan- 
tages of size, of large areas transcending national 
boundaries where capital and labor and goods can 
move without impediment are surely more manifest te 
us year by year. 

In Britain, we are already in the center of two im- 
portant trading groups, the Commonwealth and the 
European Free Trade Association. The Common- 
wealth trading structure came into being during the 
great depression between the wars. It is based on a pref- 
erential system between the partners, with free entry 
into the United Kingdom. 

But the new developments in Europe are of a dif- 
ferent order. The six Common Market countries are 
successfully forming a full Customs Union which bids 
fair to be as great in population and strength as that of 
the United States itself. The Seven—now, with Finland, 
the Eight—have constituted the European Free Trade 
Association. 

Elsewhere in the world similar groupings are in 
prospect. What then are we to do? There are, of 
course, the pessimists—who observe progress, but de- 
plore it; who think it is better to travel despondently 
than to arrive. These people, no doubt, would try to 
reverse these trends, or they would ignore them and 
pretend that nothing has changed. 

Surely what we have to do is to use these develop- 
ments for the benefit of the whole free world. I have 
no doubt of what our aim should be. We ought to work 





Standing behind Mr. Macmillan are President Julius A. Stratton, ’°23, Sir Harold Caccia, and Dean John E. Burchard, ’23. 


THE TECHNOLOGY REVIEW 

















=n in 
na- 
lvan- 
ional 
can 
Sst to 


) im- 

the 
non- 
- the 
pref- 
ontry 


- dif- 
; are 
bids 
at of 
land, 
‘rade 


e in 


| de- 
ently 
ry to 

and 


slop- 
have 
work 





°23. 








for ‘(he largest area of free trade that we can create. 

Free trade for the Free World! That may still be 
but a vision. It may be a long time before it can take 
practical shape. Yet many new and vital ideas are now 
being discussed by practical men which a few years 
ago would have been dismissed as impractical dreams. 

Some of these policies and plans would be quite 
revolutionary in their effects. Others are more in the 
nature of palliatives. There are naturally many dif- 
ferent views and crosscurrents. But there is a new spirit 
abroad in the world—you can feel it everywhere. The 
young are intoxicated by it, and the old happily re- 
invigorated. It is the spirit of enterprise and adventure, 
moving into the second half of the Twentieth Century, 
and soon to knock on the doors of the Twenty-first. 

For us in Europe the urgent problem is that of bring- 
ing together the Six and the Seven—now the Six and 
the Eight. I believe that we must and we can do this 
without detriment to our domestic interests or to our 
Commonwealth association and without injury to any 
other nation or group of nations. 

A comprehensive arrangement in Western Europe, 
not highly protective, looking outwards and not in- 
wards, building up its own strength but ready to help 
others—this would be a real benefit to the whole Free 
World, both economically and politically. Economi- 
cally it would take us nearer to a still bigger area of 
free trade. It would prevent much duplication of in- 
vestment. 

It would stimulate trade and demand. Nor do I be- 
lieve that a comprehensive European group would 
harm the United States. United States industry has in 
the past always obtained its full share of expanding 
trade. 

The pattern varies across the great range of indus- 
try but the broad picture remains. A European settle- 
ment will bring great economic benefits—the political 
gains will be even more significant. 

The consequences of the economic division of West- 
ern Europe are only just beginning to make themselves 
felt in the political field. Yet, if this economic division 
persists, the political rift will inevitably widen and 
deepen. This must, sooner or later, affect our military 
coherence and strength. It will be a canker gnawing at 
the very core of the Western alliance. If new and ex- 
tended patterns of trade are vital for us and our fu- 
ture, they are equally important for the less industrial- 
ized countries. These countries have two material 
needs from us. They want more aid and they want 


. More trade. Trade is really better than aid, with na- 


tions as with individuals. An intelligent and energetic 
man should be able to earn more money than he is able 
to beg or borrow from his friends and relations. 

Expanding trade brings the healthiest economic 
growth. But trade cannot be confined to primary prod- 
ucts, important as these are. Of course there are diffi- 
culties for the industrialized countries in accepting in- 
creased imports of manufactured goods from develop- 
ing countries. Of course there is the possibility that sud- 
den or unrestrained increases over a limited range of 
products can cause too great a disruption for our own 
producers. We must try to deal with these cases by 
friendly agreement with the country concerned. 

You have done this with Japan, and we have done 
it with Hong Kong. But the broad rule should be to 
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admit goods as freely as possible subject only to spe- 
cial modifications which are essential to prevent dis- 
ruption for our own producers. 

Nevertheless, primary products are still the lifeblood 
of many less industrialized and less developed coun- 
tries. So expanding trade in the industrialized and de- 
veloped countries is often the best way to help. For 
such expanding trade stimulates the demand for pri- 
mary products. Between 1950 and 1951 commodity 
prices went up over 20 per cent. That was during the 
Korean boom. By 1960 they had fallen. again below 
the 1950 level. It would certainly not help the primary 
producers to try to push prices artificially high. 

But there are many schemes for particular commod- 
ities which have helped to iron out violent fluctuations 
in the short term and to give some stability to prices. 
We must study these problems—urgently. 

In its various aspects, trade then is of paramount 
importance. But trade does need supplementing by aid. 
In this, up to now, the record of the West compares 
more than favorably with that of the Communists. In 
my speech to the General Assembly of the United Na- 
tions last September I gave the figures. They are star- 
tling and unanswerable. Yet I am not sure that the 
West always gets full credit for what we do. Much of it 
is provided through such bodies as the World Bank 
and now the International Development Association. 
Although these are within the framework of the United 
Nations, they are in fact boycotted by the Communist 
countries. I do not see why we should be content to 
hide our light under this bushel. That is why I welcome 
our new—and entirely Free World—machinery: The 
newly constituted OECD—now to be supplemented by 
a revised and strengthened DAG—strange initials, 
under whose frigid exterior is concealed a rare warmth 
of kindness and imagination. 
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Trade and aid are very important. But the medium 
for both must be money—enough money. Of course 
economists are apt to make heavy weather about 
money. Naturally, for it’s their mystery. But it is really 
quite simple. Just as each individual country painfully 
acquired a central banking system, so there ought, 
ideally, to be a central banking system for all the 
countries of the Free World. We are still a long way 
from that although, with the various international in- 
stitutions which have come into being since the war and 
with the ever closer co-operation of Central Banks, we 
are groping our way forward. The present system is cer- 
tainly not perfect. 

As technical men you wouldn't tolerate it in your 
sphere. First there is the imbalance of payments. If you 
will forgive a rather frivolous comparison our system 
now is rather like a children’s game when the family sit 
round to play rummy, or cooncan, or poker, and one 
child gets all the chips and another has not enough to 
go on, something must be done. Either more chips must 
come out of the bank (which Father keeps) or the win- 
ning children must hand over some of theirs to the oth- 
ers. Otherwise the game stops. 

So in the modern world, if one country were to ac- 
cumulate all the reserves and lock them up, our sys- 
tem could not go on. I do not suggest blame to any 
particular countries for the present imbalance of world 
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payments and reserves. This imbalance is in a sense 
only the external result of policies arising from the 
often contradictory fears of individual countries. 

In the United Kingdom, for instance, we have a hor- 
ror of mass unemployment. That dates back to the 
time between the wars. Now we have full employment 
—in many parts of the country more jobs than men. On 
the other hand we have to worry about the dangers of 
inflation and balance of payments difficulties. 

In Germany they have different priorities; they 
worry more about inflation than anything else. That, 
too, is for historical reasons—because of their experi- 
ence when, in Voltaire’s vivid phrase, paper was re- 
duced to its intrinsic value. These different national 
preoccupations have naturally created international 
difficulties. 

Secondly, there is the volume of money. Imbalance 
of payments is only one aspect of the problem of 
money. Imbalance deals with who has the chips—or 
the money—at any given moment. But is there enough 
money? World trade has expanded four times in terms 
of money since before the last war. Yet the Free World 
credit base is only twice as big. No wonder some people 
argue that we have not got enough reserves in total and 
must create more to finance expanding trade. 

All sorts of remedies have been suggested. The main 
difficulty about many of them is what I might call the 
mental hurdles which they present. It is normal to think 
of money as something painfully acquired; a dollar 
represents so many drops of sweat or so many ulcers. 
There seems to be something immoral in increasing 
credit by mutual agreement. It is done often enough in 
our internal economies; but the extension to the inter- 
national field is hard to swallow. All the same, I repeat, 
expanding trade needs expanding money. 

So there are three elements in the economic prob- 
lem of the free world—trade, development, and fi- 
nance. They are closely linked. 

The needs of our time demand a new attitude to all 
of them. An old-fashioned or doctrinaire approach is 
not good enough. We must use the energy and abun- 
dance of our free enterprise system to transform our 
economic life. Above all, we must try to jump the 
mental hurdles. If the political leaders in the great 
countries of the world have but the will, the experts 
will doubtless find the way—or rather several ways— 
for us to choose from. But we must have the will. 

First, we must be ready to welcome the progressive 
development of new trading arrangements and to see 
in them a means of moving towards a wider system of 
unfettered trade throughout the free world as a whole. 

Secondly, the industrialized nations must accept their 
responsibility for raising living standards in the less de- 
veloped countries, both by trade and aid. 

Thirdly, we must ensure that the credit system in 
the free world is adjusted to these needs and that mon- 
ey becomes the servant and not the master of man’s 
needs. This complex of economic questions is the sec- 
ond great problem whose issue may be decisive for our 
way of life. . 


“WYK 


I remember one of our great judges remonstrating with 
a somewhat prolix barrister, pleading in his court, with 
these words: “There is in chemistry what is called satu- 
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ration point—I have reached it.” Nevertheless, at the 
risk of earning from you a similar rebuke, I must re- 
peat—my theme is unity. 

In certain spheres, at least, we must reach out be- 
yond interdependence to united action. I have tried to 
show how we might do this in the military and the eco- 
nomic fields. Should we also attempt a greater political 
unity or even union in the Free World? Certainly we 
must try to agree on our policies and to unite in pursu- 
ing them. But if the West were to become as mono- 
lithic as the Soviet bloc we should lose that very inde- 
pendence of spirit in which we believe. 


In any case our diverse national traditions are strong 7 


and fruitful. It would be folly to tamper with the loyal- 


ties for which men will strive and sacrifice. So when ~ 
we call for unity in the Free World we should not think 7 


—at any rate at this moment of history—in terms of a 
politically federated or unitary State. 
A World Government seems far away, and even a 


Free World Government is only a distant dream. Nev- © 


ertheless the nature of the struggle for the hearts and 
minds of men is such that no one country, not even the 
greatest, can stand alone. 

The first lesson for us to accept is that our political 


ideas must never be nationalistic in the narrow sense. | 
It is no longer right to consider policies exclusively in 7 


relation to the United States or Britain; even Europe 
or the Americas or the Commonwealth are not big 
enough. That means a revolution in our thought. 

We in Europe will no longer be able to indulge in 
dreams of self-sufficiency—let alone the wilder chime- 
ra of being a Third Force between the United States 
and the Soviet Bloc. You in America will have to resist 
the temptation to think of Europe as a cross between a 
bear-garden and an Old Curiosity Shop with certain un- 
doubted tourist attractions. Nor must we forget that the 
Free World is far larger than any military alliances. 
There are many nations who would not wish to join us 
in these groupings but are nevertheless at one with us 
in the strong determination to preserve their independ- 
ence and their own way of life. 

A few weeks ago a meeting of the Prime Ministers 
of the Commonwealth was held in London. Twenty 
years ago this body consisted of only five countries, all 
of European stock. Now there are more than double 
that number, including members in Asia and Africa. 
The Commonwealth represents the triumphant evolu- 
tion of our colonial policy, for we have given these 
countries the twin benefits of freedom and order. Now- 
adays the Commonwealth includes some of the most 
important non-Communist countries, not ranged with us 
militarily, but spiritually and ideally our partners. 

This recent meeting, as you may have heard, had its 
melancholy side. But the decision of South Africa to 
leave us—I hope only temporarily—has at least un- 
derlined the essential characteristic of the Common- 
wealth today. It is an association of different races and 
peoples. It is dedicated to the ideal that all peoples, of 
whatever race, color or creed, should have tull equality 
of opportunity in their own countries and in the world. 


“Ww YW 


To sum up: you and we believe that individual peoples 
and individual nations should be free to pursue their 
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The Rockwell Cage was filled to capacity and many thousands more heard the British Prime Minister’s address via television. 


own ideals, and that this is compatible with widely dif- 
ferent cultures and traditions. 

The Communists, on the other hand, have an ideol- 
ogy which insists that it alone is right. Inspired by this 
rigid creed, Communism seeks to impose its own system 
on the world. Our unity, therefore, cannot be enforced. 
It must develop freely—not as a result of external con- 
quests, as with some great empires in the past, but 
through an organic and conscious growth. 

If then we reach out towards unity in our defense, in 
our trading policies, in our economic life and in our 
political thought, shall we in the West have won the 
world struggle? At least, I would say, we shall have put 
ourselves in a position not to lose. 

This whole generation are taking part in a great and 
dramatic debate—conducted, not just in words or 
thoughts, but with all the formidable apparatus of 
power. Its result will be judged by the harsh tests of 
practical success. Nevertheless, the struggle between 
what we call the Communist bloc and the Free World 
is fundamentally an attempt to decide between two 
concepts of humanity—the idealist and the materialist. 

Will man’s destiny be fulfilled when once all men 
can satisfy their material needs? Or is there some deep- 
er purpose, some higher power of which our bodies are 
only the transient manifestation? This great debate— 
I say—goes on across the world. It is not daunted by 
frontiers nor shut out by censorship. Sooner or later 
men and women in the Communist world will seek 
once more the answer to the eternal questions: 

Why are we here? 

What is life’s purpose? 
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Is there a right and a wrong? 

Is there God? 

Our Faith tells us that they will ask these questions 
and that in due course they will find themselves forced 
to answer them in the idealist sense. Then the great 
struggle on which we are now engaged may suddenly 
seem irrelevant. It may become a mere disagreement as 
to the best forms of social organization. It is against that 
day that we must prepare and until that day that we 
must hold on and hold together. This does not mean 
that we should abandon our efforts to use the United 
Nations Organization to the full. For it does at least 
stand for the principle of international law as the basis 
for international life. 

Nevertheless, it would be foolish to disregard the 
pressures now being exercised and the attempts of the 
Communists to turn the United Nations, not into a 
forum for negotiation, but into an arena for propa- 
ganda. Therefore, while we must struggle on to make 
the United Nations a success, we in the Free World 
must strengthen rather than weaken our own unity. 
These measures which I have suggested, and others 
which will become necessary, are the essential frame- 
work to buttress our endurance. If these things are not 
done, then our Western free idealist way will fall apart, 
and our disunity and weakness will discourage those 
very elements in the Communist world which other- 
wise in time will work its salvation and our release. 

There is always change and movement in our lives. 
History does not stand still. Unless we work for greater 
unity now we shall slide into division. The time is short. 
Let there be no delay. 
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The Institute’s honored guests banqueted at the Statler (above) while 1400 Alumni dined on campus on Centennial weekend, 


A Magnificent Challenge to Scientists and Engineers 


AT THE Centennial Banquet on April 8, Chairman 
James R. Killian, Jr.,’26, of the M.I.T. Corporation de- 
livered the principal address. Dr. Killian said in part: 


HAVE spent enough time and energy this past dec- 
I ade working on problems of national security and 
strength to have gained an indelible sense of the haz- 
ards we face, the enormous difficulty of reducing these 
dangers, and the urgent imperatives to maintain Free 
World strength and unity. Despite all this I still have 
an abiding conviction that we can, that we must, clear 
the roadblocks to peace, that we can bring the arms 
race under safeguarded control, that we can reduce 
suspicion and misunderstanding between East and 
West, between little nations and big nations, between 
creeds and races. We will not progress towards these 
goals without a faith that even though the dawn may 
be cloudy, we stand on the threshold of a better day, 
a day of such splendid possibilities for all peoples that 
they surpass the imagination. . 

One cannot live in the atmosphere of a great re- 
search and educational institution, renewed year after 
year by youth with its hopes and energies and by stu- 
dents, old and young, with their dreams and discover- 
ies, without acquiring a faith in the power of intelli- 


a4 


gence, operating with good will in an environment of 
freedom, to achieve this kind of future. 

Clearly at this point in history scientists and engi- 
neers are in a uniquely favorable position to help in 
reducing tensions, in encouraging co-operation be- 
tween nations, and in meeting the crisis of the newly 
developing nations. I do not suggest that science is the 
sovereign remedy for the world’s turmoil, strife, and 
cleavages. It is not. Political leadership marked by wis- 
dom, imagination, and maturity is an overriding re- 
quirement and all the professional resources and wit 
of nations are required to keep the peace and to main- 
tain the Free World strong, free, and unified... . 

Since our principles and policies impel us to aid the 
new and less developed nations, we must face the fact 
that our knowledge of how to do it is frequently as 
underdeveloped as the nations we would help. Our aid 
programs should be supported and guided by a re- 
search program as intensively and professionally pur- 
sued as the research and development programs un- 
derlying our defense. An idealistic impulse to aid is 
not enough; we must bring together teams of special- 
ists—economists, engineers, agriculturists, sociologists, 
educators—carefully prepared and armed with re- 
search results for work in the specific area to be aided. 

(Concluded on page 76) 
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Short Reports on M.I.T. Centennial Panels 


Man’s New View 


of Himself 


BY WILLIAM PINKERTON 


71TH a witch on trial, science did 
W not divert the flow of justice in 
the courtroom of Sir Matthew Hale. 
This Lord Chief Justice of England 
was a Seventeenth Century man of 
wide learning, well versed in law, 
literature and philosophy. What is 
more, he took great interest in the 
mathematics and physical sciences 
of his day. Yet, when the old wom- 
an came before him charged with 
cursing a neighbor, Sir Matthew 
heard the evidence solemnly: short- 
ly after the curse, the neighbor tes- 
tified, “as soon as his sows pigged, 
the pigs would leap and caper, and 
immediately fall down dead;” a 
few weeks later, the neighbor was 
“vexed with a number of lice of ex- 
traordinary bigness,” and had to 
burn his two best suits to get rid 
of them. As an act of justice, mor- 
ality and piety, the witch was 
hanged. 

That story from three centuries 
ago, told by the British novelist and 
philosopher, Aldous Huxley, 
opened for an audience which filled 
the great sweep of Rockwell Cage 
on April 8 this question: How Has 
Science in the Last Century 
Changed Man’s View of Himself? 

To think out loud about the an- 
swer under the urbane prodding of 
Dean George Harrison, four fine 





"EACH of the five reporters who 


covered Centennial panels for The 
Review found the discussions stimu- 
lating: William Pinkerton is director 
of the Harvard News Office; Robert 
R. Rathbone is associate professor 
of English at M.I.T.; Laurence W. 
Martin is assistant professor of po- 
litical science; John Pomfret is an 
editorial writer for The Milwaukee 
Journal, and Robert Toth is a science 
reporter for the New York Herald 
Tribune. Mr. Pomfret and Mr. Toth 
have been at Harvard as Nieman 
Fellows this academic year. 
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brains looked out from the confer- 
ence table: two philosophers, Hux- 
ley, and the Protestant theologian 
Paul Tillich; and two scientists, 
psychologist Jerome Bruner of Har- 
vard and physicist J. Robert Oppen- 
heimer of the Institute for Ad- 
vanced Study at Princeton. 
Seventy years after Sir Mat- 
thew’s verdict against the witch, 
Huxley noted, the world-view 
which made the judge so sure had 
evaporated. Man was beginning to 
see more in the cosmos than a 
“haunted telephone booth (built in 
B.c. 4004).” Galileo had chal- 
lenged the earth-centered view of 
the universe, Newton had studied 
gravitation, and Harvey had dem- 
onstrated the circulation of the 
blood. By the time M.I.T. was 
founded in 1861, other concepts 
were altering the world-view, par- 
ticularly Lyell’s geology and Dar- 
win’s Origin of Species. From the 


mid-Nineteenth Century, the stream’ 


of ideas grew as the Institute grew: 
men studied germs, the unconscious, 
radioactivity, relativity, uncertain- 
ty, quantum theory, nuclear phys- 
ics, and the theorems of Goedel. 
What world-view can man accept 
now? Huxley answered: “For man 
as a private individual, a change of 
world-view is not quite so impor- 
tant as the professional manipula- 
tors of symbols would have us be- 
lieve . . . It is not primarily by 
words and notions that adults and 
children can be made happy or 
even virtuous; it is by decent living 
conditions, by love received and 
given, by a sense of worth admitted 
by other people, by a sense of be- 
longingness that we are made happy. 
“But . . . in the complex world 
of advancing technology, rocketing 
populations and idolatrous national- 
ism, personal happiness and per- 
sonal virtue are not enough. The 
unique individual is also the citizen, 
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a member of the dominant and most 
destructive species on this planet. 
. . . But in the future, as in the 
past and at the present, the collec- 
tive destiny of the race will be in 
the hands of a minority. If the mem- 
bers of that controlling minority— 
such as you here at M.I.T.—can 
understand what is happening and 
what is likely to happen in the fore- 
seeable future . . . if they can ac- 
cept, resolutely yet humbly, with- 
out arrogance, the terrifying respon- 
sibility for human and even plane- 
tary destiny imposed upon them by 
the new view of man and the scien- 
tific achievements to which that new 
view is a corollary—then we can 
look forward to the future with a 
measure of confidence.” 

If this minority fails, however, to 
accept the new view of man and 
nations, we are in for “the worst 
quarter-hour in human history.” 

Tillich, in turn, stated the prob- 
lem in terms of man’s inner aim, his 
“telos.” For the Greeks, it was to 
make actual man’s potentialities; 
for the Middle Ages, the aim was to 
elevate man from a universe of 
finite aims to a universe of ultimate 
reality; since the Renaissance, man’s 
aim has been the active subjection 
and transformation of nature and of 
man’s own world. 

But what is the end, if the pro- 
duction of means is the inner aim? 
It is true that the production of 
tools serves man’s happiness, glori- 
fies man’s possibilities, liberates 
him, makes life easier and longer 
for the mass of people. But the loss 
of a true inner aim—the endless 
production of means without an 
end—dominates our era. 

Three shocks changed man’s 
view of himself in M.I.T.’s first cen- 
tury. First, there was the shock of 
evolution. This shock vanished 
when it was understood that the 
genesis of a being does not deter- 
mine its character. The view of man 
as creature was not changed but 
deepened by the theory of evolu- 
tion. Second, there was the shock of 
the concept of the unconscious. The 
shock came originally from the 
ethical implications, from Freud’s 
antireligious bias, and the resistance 
of moralistic society to discovery of 
its underground motives. But the 
concept has become a _ powerful 
support for the religious valuation 
of man’s predicament. The third 
shock was “reductionist behavior- 





46 


ism”—the idea of the conditioned 
reflex, and “social and psychologi- 
cal engineering.” This was the 
shock of Huxley’s Brave New World 
and of psychologist B. F. Skinner’s 
novel Walden /]—the notion that 
man is nothing more than an ob- 
ject, a thing altogether conditioned; 
and the universe is the sum of 
things to be described and manipu- 
lated. But who controls the psycho- 
logical conditioner and who manip- 
ulates the social engineer? The only 
answer given is the Big Brother of 
Orwell’s 1984. 

Science cannot reduce the bearer 
of science to a mere object of ma- 
nipulation. Against the falseness, 
not of science and technology, but 
of “scientism and technicism,” Til- 
lich called for a view that includes 
“all dimensions of the multi-dimen- 
sional universe man is.” 

Turning then to the scientists, 
Dean Harrison called for the an- 
swer of Professor Bruner, who has 
been studying the effectiveness and 
ineffectiveness of processes in hu- 
man problem solving, and whose re- 
cent book, The Process of Educa- 
tion, has been widely discussed. He 
offered these propositions: 

@ Man does not treat directly with 
nature. Nature, instead, is a con- 
struct, “a symbolic world of man’s 
own collective creation,” designed 
to put order into experience. 

@ Man’s image of himself is lim- 
ited and given shape by his view of 
the world. 

@ Fate is basic in man’s view of 
the world. And Fate is that which 
is beyond one’s control. In our day, 
the peopled Fate of the classic 
Greeks has given way to the Fate of 
mathematical statistics and statisti- 
cal mechanics—to pure unknow- 
able randomness. 

@ The inverse of Fate is what is 
humanly possible. Each discovery 
of man is an incursion into Fate, 
and rolls back the limit of Fate. 
@ The increase in what is humanly 
possible brings an elaboration of 
technology and a division of labor. 
More things are possible now, but 
social and technological organiza- 
tion are necessary to bring them off. 
The artificer of the possible is now 
society rather than the individual. 
@ Man’s image of self is anchored 
in his intimate way of life. We have 
not reduced the tragic in life, but 
we have widely expanded the con- 
ception of what is technologically 


and humanly possible. The deepest 
change is man’s view of the self as 
intelligence, of man as knower, and 
of science as an enterprise of think- 
ing. In our technology, we have ad- 
vanced to the use of artificial intelli- 
gence resting on computer tech- 
niques. Today, technology is seen, 
not as an extension of man’s arm, 
but as an extension of his intelli- 
gence. 

With the collapse of a transcen- 
dental doctrine, man sought the 
ersatz absolutism of the Right or 
tried to sanctify Marxist inevitabil- 
ity. Both are opposed to the defini- 
tion of ideals in terms of individual 
reason and compassion. There is 
another possibility in a human ethic 
based on the psychological study of 
man. We are moving to a new ideal: 
the cultivation of individual excel- 
lence. Typical is the reform move- 
ment in American education today, 
sparked by the work of Professor 
Zacharias in the Physical Science 
Study program at M.I.T. Here, man 
is rolling back Fate by increasing 
his own effectiveness. 

Finding how we may use our ca- 
pacities as human beings effectively 
is more exciting than exploring 
empty space. In developing the arts 
of peace, we may find an expression 
of the new image of man that the 
century has produced. It has been 
powerfully energizing for the full 
utilization of our powers as human 
beings. We must aim to live at the 
full limit of what is possible—to 
use effectively those portions of 
Fate that we have taken over. 

Finally, J. Robert Oppenheimer 
rose, to warm applause, to tackle 
the question: How Has Science in 
the Last Century Changed Man’s 
View of Himself? 

To be shocked by a scientific ad- 
vance, he suggested, one first must 
have held the world-view that is to 
be replaced. For this reason, science 
has affected man’s view of himself 
less in the last 100 years than in 
earlier times. The new ideas of 
physics—the expanded universe, 
the special theory of relativity with 
its “unhitching of man’s ideas of 
space and time,” and quantum the- 
ory which “shot out any complete 
determinism from the heart of 
physics”—were not terribly rele- 
vant to the anxieties, the hopes and 
visions of life among men. It takes 


. an accident to make a scientific 


(Concluded on page 70) 
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Their Ultimate Objective 
Is Total Disarmament 


BY LAURENCE W. MARTIN 


GREAT DEAL of the common 
A stock of ideas about arms con- 
trol has originated in the Cam- 
bridge area from the joint endeavors 
of those associated with Harvard 
and M.I.T. It was therefore appro- 
priate that three of the five men on 
the platform when arms control was 
discussed on the Centennial week- 
end were representative of those en- 
deavors. They were Jerome B. 
Wiesner, who is now Scientific Ad- 
viser to the President, Paul M. Doty, 
Professor of Chemistry at Harvard, 
and Richard S. Leghorn, °39, Presi- 
dent of Itek. Mr. Leghorn pro- 
vided the day’s spot news by an- 
nouncing that the Centennial Week 
had inspired him that morning to 
raise the money for an institute for 
the study of world security arrange- 
ments. Completing the panel were 
Herman Kahn of the Rand Cor- 
poration and, a voice from another 
age, Philip Noel-Baker, Nobel 
Peace Prize winner and for more 
than 40 years an indefatigable ad- 
vocate of disarmament. 

A group brought together for such 
an occasion as this can rarely break 
new ground and this panel was no 
exception. Yet, as so often when 
several men in the mainstream of 
policymaking expound their sub- 
jects, the manner of their approach 
and a phrase here and there serve as 
a useful indication of the trend of 
advanced thinking. 

Despite the range of attitudes 
represented, no one would belittle 


_the danger of the existing military 


situation. These misgivings were 
most impressively expressed by Mr. 
Kahn, one of the bluntest and most 
outspoken men at large. He put his 
sense of the almost immeasurable 
potentialities for harm in the misuse 
of modern technology most vividly 
when he declared that in designing 
the weapons of tomorrow he and his 
colleagues were “looking at riob- 
lems no man has a right to louk at.” 

For those familiar with the recent 
course of debate on disarmament 
and arms control the most striking 
feature of the aftcrnoon was that 
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every speaker accepted the need to 
pose comprehensive and total dis- 
armament as the ultimate goal. 
Some, notably Kahn and Leghorn, 
could see more value in limited 
measures as an intermediate stage, 
while Noel-Baker could see virtual- 
ly none. But no one quarreled with 
the final goal. Thus Mr. Leghorn, 
who has claims to have invented the 
idea of “stable deterrence”—an un- 
assailable balance based on mutual- 
ly invulnerable forces—renamed 
this “transitional deterrence”— in 
transition, that is, to the elimination 
of even the most defensive forces. 

This seemed the only adequate 
solution to everyone, although esti- 
mates as to the difficulty of attaining 
it varied widely. Mr. Noel-Baker 
saw little difficulty; Mr. Kahn could 
not conceive of reaching agreement 
on such drastic steps without the 
stimulus of some major crisis, nu- 
clear accident, or even sizable atom- 
ic war. Professor Wiesner felt that 
only comprehensive schemes could 
avoid the immense complexity of 
partial schemes with their inevitably 


complicated rules and definitions. — 


Professor Doty suggested another 
argument for the comprehensive ap- 
proach. Only by proposing such 
schemes, he thought, could each of 
the major nations reassure others of 
its earnestness and display the trend 
of its thought so as to make possible 
a “confrontation of policies.” No 
piecemeal approach, Doty  sug- 
gested, could fail to be overtaken by 

the pace of military technology. 
Another interesting common 
theme was the conviction that dis- 
armament must be thought of as a 
dynamic state of affairs. Presumably 
this thought arises from a sense that 
we cannot hope permanently to re- 
place all the functions of a progres- 
sive arms race and military struggle 
by a static state of disarmament. 
Rather there will have to be a set of 
substitute processes. A number of 
phrases in which participants re- 
ferred to the goal they set them- 
selves will serve to illustrate this 
(Continued on page 62) 
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The Arts in the Future: 





Will Science Change Them? 


BY ROBERT R. RATHBONE 


— distinguished disciples of 
the arts—a composer, a philoso- 
pher-critic, an architect, and a 
sculptor—assembled in Kresge Au- 
ditorium on April 8 to discuss “The 
Future of the Arts in a World of 
Science.” They were Lukas Foss, 
Professor of Music, University of 
California (Los Angeles); Howard 
Mumford Jones, Lowell Professor 
of Humanities, Harvard University; 
Louis I. Kahn, Chief Critic of Ad- 
vanced Architectural Design, Yale 
University; and Richard Lippold, 
sculptor and Assistant Professor of 
Art, Hunter College. Dean Pietro 
Belluschi of the M.1.T. School of 
Architecture and Planning was the 
moderator. 

Before introducing the speakers, 
Dean Belluschi referred to the re- 
ports on the International Confer- 
ence on Scientific and Engineering 
Education, given the previous day. 
Each report, he observed, had a 
common thread: a vital concern for 
human destiny and the human spir- 
it. This concern, he pointed out, 
justified the choice of the topic for 
discussion. 

Howard Mumford Jones, the first 
speaker, asked, “Why is it assumed 
that the future is going to be a 
world of science?” The triumph of 
science at some future time, he said, 
has been announced on several oc- 
casions in world history, but such 
science as we have is at the mercy of 
politics, decline of population, war, 
and the alternating beat of Yin and 
Yang. He then pointed out that if 
the problem really is “how shall art 
deal with science?” what we mean 
by science must be clearly stated. 
Does the term include pure science 
only, or pure science plus applied 
science, the philosophy of science, 
technology and engineering, medi- 
cine and psychology, and perhaps 
even the pseudoscience of advertis- 
ing? Professor Jones said he be- 
lieves that art will deal with all the 
problems that these fields impose as 
it has dealt with them in the past: 
“It will continue to operate in terms 
of youth, maturity, old age, and 





death; in terms of love, hate, awe, 
fear, reverence, and pity.” 

The real change that science has 
made and will continue to make in 
art is in its expression, not in its 
nature or its task, he suggested. 
Modern science, for example, is the 
product of an urban culture that has 
developed a kind of “horror of 
wildness,” and this attitude, Profes- 
sor Jones said, appears in the arts. 
Fortunately, it has altered only the 
vocabulary of art and not its age-old 
themes. He concluded by quoting 
from Sandburg’s Four Preludes on 
Playthings of the Wind and by noting 
that it is well to be humble even be- 
fore the triumphs of science. 

The next speaker, Lukas Foss, 
began by poking a little fun at the 
modern composer. Today, the com- 
poser likes to be regarded as a scien- 
tist, Professor Foss said, and he has 
adopted such a highly technical vo- 
cabulary that at times he is unintel- 
ligible and ridiculous. In addition, 
his approach to artistic invention is a 
scientific approach, and his training 
involves more and more technical 
subjects, such as information theory 
and acoustics. Many believe that 
this influence will produce a genera- 
tion of “scientific composers” who 
rely solely upon technique to create 
their art. But Professor Foss is less 
pessimistic. He believes that there is 
no reason to hold that great music 
must be invented only by intuition. 
The ideal is a wedding of the intui- 
tive and analytical minds, he added, 
and the scientific composer will not 
be successful unless his technique is 
an inspired technique. 

Professor Foss believes that the 
main difference between the artist 
and the scientist is that the artist 
wants to build a monument and the 
scientist is interested in self-enlight- 
enment. Both are rational beings; 
both have much in common. Except 
for the difference of purpose, the 
frontier between the artist and the 
scientist is hardly discernible. 

Third to speak was Richard Lip- 
pold. He commented first on what 

(Concluded on page 72) 
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BY JOHN POMFRET 


emer change is swiftly 
remaking the industrial face of 
America. That it will remold the 
life of industrial man as well seems 
a certainty. In the process, the great 
need will be for the broad-gauged, 
creative, flexible man. Developing 
him will be a difficult task requiring 
substantial changes in the present in- 
dustrial environment. 

Those were some of the impres- 
sions that emerged from the M.I.T. 
Centennial panel that considered 
“The Life of Man in Industry.” The 
participants were William O. Baker, 
Vice-President—Research, of the 
Bell Telephone Laboratories; Ed- 
win H. Land, Institute Professor and 
Chairman of the Polaroid Corpora- 
tion; Frank Pace, Jr., Chairman of 
the General Dynamics Corporation; 
and William H. Whyte, author of 
The Organization Man. Dean How- 
ard W. Johnson of the School of In- 
dustrial Management was the pan- 
el’s chairman. 

Dr. Pace began the discussion by 
posing the “compelling question” of 
whether industry today is producing 


the kind of men needed to see the ; 


nation through the next half cen- 
tury, not just in terms of industry’s 
requirements, but in terms of those 
of the nation as well. His answer was 
no. 

Such a man, according to Dr. 
Pace, should be informed, aware, 
and able to react quickly to a world 
in flux. Technological change will 
bring with it “better people, a higher 
standard of living, and will permit 
us to remain competitive through- 
out the world.” But, it also will pose 
problems of a complexity heretofore 
unconfronted—problems that new 
talents will be needed to solve. 

As a nation, Dr. Pace observed, 
we have not been remarkably per- 
ceptive and understanding toward 
those affected by technological 
change. The first victim was the 
farmer, who learned that all of the 
old traditional American qualities 
of thrift and hard work did not 
guarantee survival. Now we are in 
the midst of enormous industrial 


Industry in the Future: 
Will Man’s Role Change? 





technological change, and must re- 
alize that the broad responsibility 
to think out the problems of those 
affected by it “lies with us totally 
as a people.” There will be need for 
reassessment in both the political 
and economic arenas. We will have 
to ask whether our old system of 
checks and balances is “an anchor 
in a sailing race against the Com- 
munist system,” and will have to take 
a look at our tax and social security 
systems. 

In facing our responsibilities 
abroad, Dr. Pace said, we will need 
political, cultural, and scientific ma- 
turity. “Underdeveloped nations are 
looking to us for the capacity to stay 
on top . . . They are also looking 
to us not just to give them some- 
thing, but to give it wisely. Finally, 
they look to us for a sense of un- 
derstanding, of community; not a 
sense of condescension.” Since ours 
is, and is going to be, a free enter- 
prise system, the problem falls 
squarely on whether the system is 
capable of changing to produce the 
kind of man who will be needed. 

Dr. Baker declared that man- 
agers, particularly executives, and 
union leaders, recognize too little of 
the dramatic flux of technology and 
the changes it is bringing. The time 
has passed, he said, when we can 
speak of “a life of man in industry.” 
The location of new plants along 
superhighways is symbolic. They are 
no more than stopping places. They 
no longer capture any real part of 
the lives of those who work in them. 
Even so, industry still is devoted 
anachronistically to the concept that 
man will live his life in it. 

It is now possible, Dr. Baker 
pointed out, to design machines in- 
stead of men for purposes of pro- 
duction. But the change has come 
with such rapidity that it has been 
missed by many managers and un- 
ion leaders. Managers still believe 
that skills must be developed for 
the manufacture of their specific 
product. Not so, said Dr. Baker. 
Training now must prepare men for 

(Concluded on page 74) 
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Physics in the Future: 


Will It Be Monotonous? 


BY ROBERT TOTH 


W: LIVE in a heroic age in the 
physical sciences, one that will 
be looked at with great jealousy in 
times to come. America could be 
discovered only once; so, too, the 
fundamental laws of physics can be 
discovered only once. The situation 
now is pregnant. 

Thus Professor Richard P. Feyn- 
man, °39, theoretical physicist at 
California Institute of Technology, 
sees the future of the physical sci- 
ences. The other three distinguished 
panelists who discussed the issue 
with him on an M.I.T. Centennial 
panel April 8 shared his view that 
they are in the midst of a brilliant 
dawn of discovery. Professor Fran- 
cis E. Low of M.I.T.’s Department 
of Physics introduced the speakers. 

By assessing the past and extrap- 
olating into the future, they ad- 
dressed themselves to the question: 
How long will the dawn last? His- 
tory does not repeat itself—or per- 
haps the only lesson learned from 
history is that no lesson is learned 
from history—but a look at the 60 
elapsed years of this century shows 
three profound discoveries: special 
and general relativity theories and 
quantum mechanics. 
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Will this pace of fundamental dis- 
covery continue unabated? Will it 
increase? Or will it peter out into 
the filling of gaps left as the great 
giant of discovery strides forward? 
Or will the game end abruptly in 
one burst of all-illuminating light? 

“It is possible,” Professor Feyn- 
man said, “that there is a final solu- 
tion,” a final unifying law that will 
explain all of the diverse physical 
effects seen in the nucleus and the 
cosmos. 

The giant of science is advancing 
on two feet, one experimental, the 
other theoretical, he said. The ex- 
perimental leg at this point in time 
is far ahead. It has flushed out the 
profusion of elementary sub-nuclear 
particles which theorists are at a loss 
to explain. This giant is now run- 
ning through a long and darkened 
building, Dr. Feynman’s analogy 
continued. It may seem to have no 
ending, only a series of doors each 
of which must be opened in turn. 
But it is unwarranted pessimism to 
say now that there is no single, final 
door which opens to light. Only 
if the fundamental laws of physics 
change with absolute time—and he 
suggested that this was also a pos- 
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sibility—would there be no final an- 
swer. 

Professor Chen Ning Yang of the 
Institute for Advanced Study ip 
Princeton disagreed. He saw an in- 
finite number of doors in the future, 
“The depth of natural phenomena 
is limitless,” this young Nobel Prize 
winner said. When all other ques- 
tions are answered, man will still be 
faced with the ultimate one: “How 
do we understand that we under- 
stand?” Even before that, after man 
has formulated laws regarding how 
things work, he must cope with such 
problems as “what is a magnetic 
field?” 

“But even that can’t go on for- 
ever,” said Professor R. E. Peierls, 
a mathematical physicist from the 
University of Birmingham in Eng- 
land. Magnetic fields today are ex- 
plained in terms of hydrodynamics 
dependent on the actions of mole- 
cules. Below molecules are atoms 
and nuclei, whose actions depend on 
magnetic fields to some extent. So 
we come full circle, he said. Once 
magnetic fields are explained fully, 
the circle will be forever broken. 

While the panelists could not 
agree—perhaps on_ philosophical 
grounds—on the probable end of 
the road of discovery, they thought 
they could see relatively clearly 
what the next few strides along that 
road might be. 

“The rapid widening of knowl- 
edge will continue,” Dr. Yang pre- 
dicted. In nuclear physics, he expects 

(Concluded on pag? 66) 
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Richard Feynman, ’39, speaking with (from left) Sir John Cockcroft, Chen Ning Yang, Francis Low, and R. E. Peierls. 
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Dr. Beadle speaking on panel with (left to right) Hermann J. Muller, Alexander Rich, Jonas Salk, and Peter B. Medawar. 


Biology in the Future: 
Will People Be Improved? 


BY ROBERT TOTH 


HY aren’t Siamese cats all 
black? And how does seaweed 
know which way is up? These ques- 
tions were posed by Dr. George W. 
Beadle, Chancellor of the Univer- 
sity of Chicago, in opening the panel 
on the life sciences, presided over 
by Professor Alexander Rich at 
M.I.T.’s Centennial on April 8. Dr. 
Beadle’s answers to his questions il- 
lustrated the momentous advances 
made by biologists during the last 
decade. 
Siamese cats are black only at 
their extremities—the ears, tail, 
feet, and nose—because those are 


_ the coolest parts of their bodies. 


The agent which makes black pig- 
ment will not function at the slightly 
higher temperatures in other areas 
of their bodies. Both the precursor 
of the pigment, and the agent (en- 
zyme) which converts it to pigment, 
are manufactured by cells from 
blueprints carried in the genes of the 
cells, 

While genes play this vital role in 
life, environment is important, too, 
Dr. Beadle indicated. The bulge in 
the egg of embryonic seaweed, from 
which the roots that shoot down- 
ward grow, can be induced at any 
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location on the surface of the egg 
by such environmental factors as 
visible and ultraviolet light, oxygen 
concentration, temperature, and 
chemicals. 

Thus both heredity and environ- 


ment play roles in the development’ 


of life. But how do they do it? Here, 
too, he had some answers, but the 
answers suggested other questions 
for future biologists and geneticists. 

The most fundamental question at 
this juncture in biology’s develop- 
ment is: How does a cell know what 
its job is? It carries in the genes the 
blueprints for making anything the 
body needs. Any single cell has in- 
formation which, if used, could 
make it develop into a liver cell or 
a brain cell rather than one that 
produces pigment, for example. Dr. 
Beadle likened the cell’s genetic 
store to a cookbook: it contains all 
possible recipes, but only one or a 
few are selected for use. How this 
selection is made is the next big 
question. 

Professor Hermann J. Muller of 
Indiana University looked beyond 
the solution. To him, biologists have 
reached the threshold of a benign 
“Brave New World.” The bare es- 





sentials by which life can be artifi- 
cially created and by which one spe- 
cies may be changed into another 
already have been obtained, he 
said, although “most scientists, even 
most biologists, are not yet aware” 
of it. He cited the production of a 
gene-like chain of molecules capa- 
ble of replicating itself as proof 
that life can be created. He saw 
man-induced changes in genes as 
examples of his ability to change 
species, however slightly. 

But men will “not be satisfied 
forever with gaining knowledge 
without using it,” Professor Muller 
commented. Once they tie the ac- 
tion of genes to the specific changes 
they produce, men will seek to re- 
pair deficiencies in the body by cur- 
ing diseases. After that, they will 
look to making a man out of whole 
cloth, free of mistakes inherent in 
“this house that Jack the gene built.” 

“The biology of the future will in- 
creasingly be one of studying what 
arrangements would be better and 
how they may be achieved... . 
(Biology) will turn to the never 
ending task of creation,” he said. 
But he saw no danger in this. “We 
need not fear that men will move 
in a direction contrary to that of life 
itself, or of our own deepest yearn- 
ings.” 

Professor Peter B. Medawar of 
University College in London took 
up the issue of eugenics. His 
thoughts on improving man were 

(Concluded on page 68) 
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1922 

Sir WILLIS JACKSON 


Engi- 


§t. Louis University: 1818 
KEVIN BRIAN HARRINGTON 


Colgate University: 1819 
HoRTON GUYFORD STEVER 


Leningrad State University: 1819 
YuRI VICTOROVICH NAVOZHI- 
Lov, Vice Rector 


University of Cincinnati: 1819 
HOWARD KENNETH JUSTICE, 
Dean 


University of Virginia: 1819 
NEAL OsGoop WADE, JR. 

Indiana University: 1820 
HERMAN B. WELLS, President 


Amherst College: 1821 
CHARLES SCOTT PORTER, Dean 


George Washington University: 
1821 


CHARLES YARDLEY CHITTICK 


McGill University: 1821 
JOHN STUART FosTER, Professor 


Universidad de Buenos Aires: 1821 
WILLIAM’ LESLIE CHAPMAN, 
Vice Rector 

Hobart and William 

leges: 1822 
OLcoTtt M. Brown 


Smith Col- 


Trinity College: 1823 
WENDELL EVERETT KRAFT 


Kenyon College: 1824 
CHARLES Ray RITCHESON, Pro- 
fessor 


Rensselaer Institute: 
1824 
RICHARD GILMAN FOoLsoo, Pres- 


ident 


Polytechnic 


Technische Hochschule Friderici- 
ana (Karlsruhe): 1825 
Hans Leussink, Rector 


Lafayette College: 1826 
EuGENE Howarp CiappP, Presi- 
dent 


Western Reserve University: 1826 
WEBSTER GODMAN SIMON, Vice 
President 
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Chief Marshal David A. Shepard, ’26, headed the academic procession. 


The University College of Sierra 
Leone: 1827 
DavIDSON NICOL, Principal 


University of Toronto: 1827 
CLAUDE T. BISSELL, President 


Chalmers Tekniska Hégskola: 1829 
Nits GusTAV JOSEF GRALEN, 
Professor 

Danmarks Tekniske  Hojskole: 

1829 
EGGERT KNUTH-WINTERFELDT, 


President 


Universidad Mayor San Andres: 
1830 
ISMAEL ESCOBAR 


New York University: 1831 
CARROLL VINCENT NEWSOM, 
President 


Wesleyan University: 1831 
EARL PLACE STEVENSON 


University of Durham: 1832 
CHARLES ION CARR BOSANQUET, 
Vice-Chancellor 


Haverford College: 1832 
RUSSEL GREENE ALLEN 


Oberlin College: 1833 
ROBERT TAYLOR COLE, Professor 


Norwich University: 1834 
ELMER L. MUNGER, Professor 


Université Libre de Bruxelles: 1834 
Louis GROVEN 


University of Delaware: 1834 
JOHN ALANSON PERKINS, Presi- 
dent 


Tulane University: 1834 
MoIsE HERBERT GOLDSTEIN, JR., 
Professor 


Wheaton College: 1834 
ELIZABETH STOFFREGEN 
Acting President 


May, 


Emory University: 1836 
Max HALL 


Ethnikon Metsovion Polytechneion 
(Athens): 1836 
ELias PANAYIOTIS GYFTOPOULOS 


University of London: 1836 
Eric GARDNER TURNER, Profes- 
sor 


Mount Holyoke College: 1837 
RICHARD GLENN GETTELL, Pres- 
ident 


Duke University: 1838 
JULIAN DerRLy Hart, President 


Boston University: 1839 
HAROLD CLAUDE CASE, 
dent 


Presi- 


Virginia Military Institute: 1839 
JAY SANDLES GRUMBLING 


Fordham University: 1841 
JOSEPH F. MULLIGAN, S.J., Pro- 
fessor 


Ohio Wesleyan University: 1841 
DaviD FRANK EDWARDS 


Queen’s University at Kingston: 
1841 


BERNICE WELDON SARGENT, Pro- 
fessor 
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University of Notre Dame: 1842 
THEODORE MARTIN HESBURGH, 
C.S.C., President 


Technische Hogeschool te Delft: 
1842 
OENE BOTTEMA, Professor 


College of the Holy Cross: 1843 
RAYMOND J. Sworps, S.J., Presi- 
dent 


The Queen’s University of Belfast: 
1845 
PAUL P. EWALD, Professor 


United States Naval Academy: 
1845 


GEORGE LEVICK STREET, III 


University of Buffalo: 1846 
JOHN D1 GiIorGIo 


Grinnell College: 1846 
JOHN FORREST CHAPMAN 


Smithsonian Institution: 1846 
LEONARD CARMICHAEL, Secre- 
tary 


American Medical Association: 
1847 


NORMAN ALPHONSE WELCH 


The City College of the College of 
the City of New York: 1847 
HOWARD BLATT 


Koninklijk Instituut van Ingenieurs: 
1847 
PIETER HONIG 


State University of lowa: 1847 
VIRGIL MELVIN HANCHER, Presi- 
dent 





Werner W. Jaeger (left), Abdul Abdul- 
lah, °46, and Ram Gopal Chatterji in 
the procession. 
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Societé des Ingenieurs Civils de 
France: 1848 
GERARD DE PIOLENE, Vice Presi- 
dent 


University of Wisconsin: 1848 
FREDERICK JOHN STARE 


University of Rochester: 1850 
CORNELIS WILLEM DE KIEWIET, 
President 


University of Utah: 1850 
STANLEY SMITH STEVENS 


University of Minnesota: 1851 
JAMES JOSEPH LINGANE 


Northwestern University: 1851 
HAROLD BENEDICT GOTAAS, 
Dean 


Ripon College: 1851 
FREDERICK OLIVER PINKHAM, 
President 


American Society of Civil Engi- 
neers: 1852 
FRANK ALWYN MARSTON 


Antioch College: 1852 
MILTON CHARLES WASBY 


L’Université Laval: 1852 
Loulis-PHILIPPE BONNEAU, Dean 


Mills College: 1852 
FLORA BELLE LUDINGTON 


Tufts University: 1852 
ASHLEY SAWYER 
Dean 


CAMPBELL, 


Cornell University: 1853 
DEANE W. MALotrtT, President 


Manhattan College: 1853 
AUGUSTINE PHILIP, President 


University of Melbourne: 1853 
WILLIAM WoopruFF, Professor 


St. Francis Xavier University: 1853 
HuGH JosEPH SOMERS, President 


Washington University: 1853 
STEPHEN SPIEGELGLAS, Professor 


Polytechnic Institute of Brooklyn: 
1854 
ERNST WEBER, President 


Eidgendssische Technische Hoch- 
schule, (Ziirich): 1855 
ALBERT ESCHENMOSER, Profes- 
sor 


Michigan State University: 1855 
WILLIAM JAMES CLENCH 


Pennsylvania State University: 
1855 
MERRITT ALVIN WILLIAMSON, 
Dean 





St. Lawrence University: 1856 
GUILFORD WHITNEY ForBEs 


University of Bombay: 1857 
BAL DapprRAyYA TILAK, Professor 


University of the South: 1857 
RICHARD STILLWELL CORRY 


Iowa State University of Science: 
1858 
Morris S. Cooper, Dean 


The Cooper Union: 1859 
HERBERT F. ROEMMELE, Pro- 
fessor 

Louisiana State University and 

Agricultural and Mechanical Col- 


lege: 1860 
RICHARD BRIAN DARST 


Swedish Association of Engineers 
and Architects: 1861 
PELLE ISBERG 


Vassar College: 1861 
SARAH GIBSON BLANDING, Presi- 
dent 


University of Washington: 1861 
NORMAN CHRISTIAN DAHL 


Boston College: 1863 
MICHAEL PATRICK WALSH, S.J., 
President 


University of Massachusetts: 1863 
JOHN WILLIAM LEDERLE, Presi- 
dent 


Politecnico di Milano: 
Gino Bozza, Rector 


Robert College: 1863 
HAROLD Locke HAZEN, Presi- 
dent (Interim) 


Bates College: 1864 
ROBERT STANTON IRELAND 


1863 


University of Denver: 1864 
DoNALD HowaArRD MENZEL 


Marquette University: 1864 
JacK BRUCE GREENE, Professor 


Swarthmore College: 1864 
ARTHUR F. F. SNYDER 


Lehigh University: 1865 
HARVEY ALEXANDER NEVILLE, 
Vice President and Provost 


University of Maine: 1865 
WESTON SUMNER Evans, Dean 


Purdue University: 1865 
PAUL FRANKLIN CHENEA, Pro- 
fessor 


Worcester Polytechnic Institute: 
1865 
ARTHUR BROUGH BRONWELL, 


President 
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American University of Beirut: 
1866 

SALWA NASSAR, Professor 
Carleton College: 1866 

PATRICK ANDERSON REQUA 
University of Kansas: 1866 

PatriciA H. BENEDICT 
University of New Hampshire: 
1866 

ELDON LEE JOHNSON, President 


College of Wooster: 1866 
WILSON MARTINDALE COMPTON 


Howard University: 1867 
JULIA HAMILTON SMITH 


Technische Hochschule Miinchen: 
1867 
GusTAv AUFHAMMER, Rector 
University of Illinois: 1867 
PHILIP Louis MILLER 
West Virginia University: 1867 
WALTER WARREN POINT 
University of California: 1868 
JOHN GRISSIM PIERCE, Professor 


Wayne State University: 1868 
GEORGE ALBERT HANNA 


University of Nebraska: 1869 
MeERK Hosson, Dean 


Hunter College: 1870 
MINA REEs, Dean 


Missouri School of Mines and Met- 
allurgy: 1870 
CurTis Laws WILSON, Dean 


Ohio State University: 1870 
HENRY Hess Bau, Jr. 


Stevens Institute of Technology: 
1870 
Jess HARRISON Davis, President 


Syracuse University: 1870 
WILLIAM ALBERT ROTUNNO 


Rheinisch-Westfialische Technische 
Hochschule (Aachen): 1870 


HERWART Opitz, Professor 


Wellesley College: 1870 
MARGARET CLAPP, President 


American Institute of Mining, Met- 
allurgical and Petroleum Engineers, 
Inc.: 1871 
RONALD RUSSEL MCNAUGHTON, 
President 


Smith College: 1871 
GEORGE DE VILLAFRANCA, Pro- 
fessor 


Texas Agricultural and Mechanical 
College: 1871 
CarL B. STERZING, JR. 
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Teknillinen Korkeakoulu, Helsinki: 
1872 
ERKKI AUKUSTI LAURILA, Pro- 
fessor 


Vanderbilt University: 1872 
HARVIE BRANSCOMB, Chancellor 


Colorado College: 1874 
DONALD SKEELE TUCKER 


Norske Ingeniorforening, Den: 1874 
NILsS CHRISTENSEN 


Rose Polytechnic Institute: 1874 
JOHN BLAIR SHANNON 


American Chemical Society: 1876 
ARTHUR CLAY COPE, President 


The Johns Hopkins University: 1876 
RICHARD S. Lorpb, Professor 


Université de Montréal: 1876 
IRENEE LussIER, Rector 


University of Oregon: 1876 
GORDON Ray JULIAN 


American Bar Association: 1878 
OsSMER CUSHING FITTS 


Radcliffe College: 1879 
Mary INGRAHAM BUNTING, Pres- 
ident 


The American Society of Mechani- 
cal Engineers: 1880 
WILLIAM FRANCIS RYAN 


Case Institute of Technology: 1880 
JOHN ANTHONY HRONES, Vice 
President 


Newark College of Engineering: 
1881 
MICHAEL DOUGLAS BENEDICT 


Tuskegee Institute: 1881 
ZBIGNIEUW 'WLADYSLAW Dyps- 
CZAK, Dean 


University of Connecticut: 1881 
VINTON BENJAMIN Haas, JR., 
Acting Dean 

University of Texas: 1881 
FRANK L. TUCKER 


Royal Society of Canada: 1882 


MERTON YARWOOD WILLIAMS, 
President 

Modern Language Association: 
1883 


HOWARD MUMFORD JONES 


American Historical Association: 
1884 
ALFRED Du PONT CHANDLER, 
JR. 
American Economic 
1885 
EDWARD SAGENDORPH MASON 


Association: 





Bryn Mawr College: 1885 
KATHERINE ELIZABETH 
BRIDE, President 


Mc- 


Georgia Institute of Technology: 
1885 
EDWARD EmiL Davip, Jr. 


Stanford University: 1885 
STANLEY SMITH STEVENS, Pro- 
fessor 


The Tau Beta Pi Association: 1885 
JOHN AVERY TUCKER 


North Carolina State College of 

Agriculture and Engineering: 1886 
JOHN TYLER CALDWELL, Chan- 
cellor 


The Society of Sigma Xi: 1886 
WALLACE REED BRODE, Presi- 
dent 


The Catholic University of Amer- 
ica: 1887 
TIMOTHY FRANCIS O'LEARY 


Clark University: 1887 
HOWARD BONAR 
President 


JEFFERSON, 


McMaster University: 1887 
JOHN WILLARD HopsIns, Dean 


Pomona College: 1887 
MILTON STANLEY LIVINGSTON 


Pratt Institute: 1887 
Roy HERBERT Coox, Dean 


American Mathematical 
1888 
IRVING Ezra SEGAL 


Society: 


California Institute of Technology: 
1891 
Lee ALvIN DuBrIDGE, President 


Drexel Institute of Technology: 
1891 


Leroy ARGLUS BROTHERS, Dea: 


William Marsh Rice University: 
1891 
WILLIAM VERMILLION 
TON, Chancellor 


Hous- 


Illinois Institute of Technology: 


1892 
HAROLD G. INGRAHAM 

The University of Chicago: 1892 
GEORGE WELLS BEADLE, Chan- 
cellor 

University of Oklahoma: 1892 
ROBERT CALVERT 

University of Rhode Island: 1892 
FRANCIS HENRY Horn, President 

The Society of Naval Architects and 

Marine Engineers: 1893 
G. BAER CONNARD 











Lowell Technological Institute: 
1895 


MARTIN JAMES LyDoNn, President 


Kyoto University: 1897 
YASUYUKI OTANI, Professor 


Northeastern University: 1898 
ASA SMALLIDGE KNOWLES, Pres- 
ident 


American Physical Society: 1899 
KARL KELCHNER Darrow, Sec- 
retary 


Simmons College: 1899 
ELEANOR CLIFTON, Dean 


Birmingham University: 1900 
RUDOLF PEIERLS, Professor 


Norges Tekniske Hogskole: 1900 
LEIF NORROLF PERSON, Professor 


American Philosophical Associa- 
tion: 1901 


CORNELIUS KRUSE, Chairman 


The Rockefeller Institute: 1901 
DETLEV WULF BRONK, President 


Leningrad Polytechnic Institute: 
1902 


L. G. LOo!ITSIANSKI, Professor 


Waseda University: 1902 
JOHN Kazuo MINAMI, Professor 


University of Liverpool: 1903 
Sir HuGH TayLor, Professor 


University of Puerto Rico: 1903 
JAIME BENITEZ, Chancellor 





Eggert Knuth-Winterfeldt, President 
of Danmarks Tekniske Hojskole, and 
Davidson Nicol, Principal of Univer- 
sity College of Sierra Leone. 
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American Sociological Association: 
1905 
TALCOTT PARSONS 


Imperial College of Science and 

Technology: 1907 
PATRICK MAYNARD 
BLACKETT, Professor 


STUART 


University of Hawaii: 1907 
KENICHI WATANABE, Professor 


American Institute of Chemical 
Engineers: 1908 
JOHN JOSEPH HEALY, President 


University of the Philippines: 1908 
MELQUIADES J. GAMBOA 


University of British Columbia: 
1908 
JOHN JAMES CONWAY 


Indian Institute of Science: 1909 
MANEKAL SANKALCHAND THACK- 
ER, Professor 


National University of Ireland: 
1909 


THOMAS PATRICK MITCHELL 


Reed College: 1909 
DaAvID FRENCH, Professor 


University of Saskatchewan: 1909 
WALTER GRANT MAy 


Connecticut College: 1911 
ROSEMARY ParK, President 


Southern Methodist University: 
1911 


PAUL K. DEATsS 


Institute of Radio Engineers: 1912 
RONALD LYMAN MCFARLAN 


Technion—Israel Institute of Tech- 
nology: 1912 
JOSEPH BEN SIMHA BRAVERMAN, 
Professor 


American Council of Learned So- 
cieties: 1919 
WERNER WILHELM JAEGER 


American Geophysical Union: 
1919 
THOMAS FRANCIS MALONE, Vice 


President 


American Meteorological Society: 
1919 
JAMES MURDOCH AUSTIN, Secre- 
tary 


Babson Institute of Business Ad- 
ministration: 1919 
BRYCE PRINDLE 


Institute of Technology of the Air 
University of the United States Air 
Force: 1919 

Ceci, E. Comss, Commandant 





New School for Social Research: 
1919 
HENRY Davip, President 


University of Alaska: 1922 
TERRIS Moore, Professor 


Social Science Research Council: 
1923 
PENDLETON HERRING, President 


Linguistic Society of America: 1924 
ROMAN JAKOBSON 


Bennington College: 1925 
KENT DE LANCE LAWSON 


Texas Technological College: 1925 
JOHN RALPH Havis 


Sarah Lawrence College: 1926 
CHARLOTTE HOUTERMANS 

National Taiwan University: 1928 
WEN YEN Tsao, Professor 


Institute for Advanced Study: 1930 
Eric G. TURNER, Professor 


American Institute of Physics: 1931 
ELMER HUTCHISSON, Director 


University of Teheran: 1935 
ABOLGHASSEM GHAFFARI 


Institute of Food Technologists: 


1939 

IMRI J. HUTCHINGS, President 
Australian National University: 
1946 

WILLIAM IRVING BERRY SMITH 
University College, Ibadan (Ni- 


geria): 1947 
Ent Nsoxu, Professor 
Brandeis University: 1948 
Louis LEVIN, Dean 
University of New South Wales: 
1948 
HAROLD RUPERT VALLENTINE, 
President 


Weizmann Institute of Science: 


1948 
ABBA EBAN, President 


University College of the West 
Indies: 1949 

WILLIAM ARTHUR LEwIs 
Institute of Technology, Kharagpur: 


1951 
RAM GOPAL CHATTERJI 


Polish Academy of Sciences: 1952 
ZDENEK LOUDA 


U. S. Air Force Academy: 1955 
GERHARDT CHRISTOPHER CLEM- 
ENTSON, Professor 


University of Baghdad, 1958 
ABDUL ABDULLAH, President 
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BUSINESS IN MOTION 





Io oer CrLeaguced on pliiiuidinnin iain... 


The extruded copper section sketched below is used 


in a low-voltage circuit breaker made by one of 


the country’s leading electrical equipment manufac- 


turers. 


Originally it was two extrusions brazed together 


as shown by dotted line. However, it was reasoned, 
if it could be made as a single extrusion a number 
of operations would be saved. At first that pro- 
cedure appeared to be imprac- 
tical in a copper extrusion as 
intricate and heavy as this 
(piece of it only 3%.” long, 
measuring 444,” x 474", weighs 
eight pounds, seven ounces). 
But the possibility was believed 
to be worth investigating. 
Through close collaboration 
between the manufacturer’s 
engineering department and the Revere Methods 
and Production Departments, it was found possible 
to combine these two sections into a single extru- 
‘ sion. Work was started, dies were made and test 
runs conducted. The tooling (for hot extrusion was 
followed by cold drawing) also posed some special 
problems. It had to be both rugged and precise in 


order to produce this monster extrusion to the 


as 








manufacturer’s exacting specification requirements. 

Finally, a sample extrusion was delivered to the 
customer for testing and found to be right in 
every way. 

Not only does this Revere Copper Extrusion elim- 
inate much costly machining in the customer’s plant, 
but it obviates the need to purchase separate extru- 
sions and braze them together. An extra benefit was 
gained in the form of longer 
life for the new extrusion, be- 
cause the heat required to join 
the two pieces used originally 
had tended to soften the built- 
up unit and thus shortened its 
useful life. 

So, while some problems 
may seem virtually insoluble 
at first, why not explore the 
possibilities by doing as this leading manufacturer 
did . . . call on the Revere Technical Advisory 
Service? In that way, by “fitting the metal to the 
job,” Revere may be able to help you to cut costs, 
produce a superior product, or both. 

In fact, it generally pays to adopt that principle 


with all suppliers—take them into your confidence; 





thus add their abilities and experience to your own. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 
Distributors Everywhere 
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Trend of Affairs 


(Continued from page 31) 





Neutrons and Magnetic Moments 


MAGNETIC phenomena have been observed for centuries, 
but not until recent decades have the intimate details 
begun to be uncovered. 

The magnetic properties of a material are attributa- 
ble tu the interaction of the électrons of one atom with 
those of another atom, the “exchange interaction.” 
What is the nature of this exchange interaction? 

C. G. Shull, Professor of Physics at M.I.T., has been 
concerned with this question for the last decade, and 
in recent years has been directing a research project at 
the M.I.T. Nuclear Reactor, known as Neutron Diffrac- 
tion Studies in Solid State Physics. Crystal spectrome- 
ters receive beams of neutrons from the reactor core 
through “beam holes” penetrating the reactor shield- 
ing, and the crystal selectively reflects neutrons of spe- 
cific energies. These neutrons themselves are not of 
prime interest; rather, they become the tool for studying 
the exchange interaction. 

Consider the body-centered-cubic iron crystal, hav- 
ing atoms at each corner and one in the center. The 26 
electrons of an iron atom circle the nucleus in various 
spatial orbits in addition to spinning around their own 
axes. This is similar to the rotation of the earth around 
its own axis as it orbits the sun. The motion of a 
charged particle constitutes a magnetic moment, and 
the combined effect of these electronic magnetic mo- 
ments is an atomic magnetic moment, to which a direc- 
tion is assigned. Generally, only the outermost elec- 
trons contribute to the atomic magnetic moment, the 
inner electrons occurring in balanced pairs. The align- 
ment of these magnetic moments makes an iron crystal 
magnetic, and further alignment of adjacent crystals 
produces a magnetic domain. 

In early work in this field, x-rays were used to obtain 
information regarding the electronic distribution in 
metal atoms, the x-rays interacting with all the elec- 
trons. Why are neutrons helpful? Because they possess 
magnetic moments, whereas x-rays do not. The neu- 
tron magnetic moment interacts with the atomic ma‘- 
netic moment, and the measurement of the scattering 
reveals the directional and spatial distribution of the 
atomic magnetic moments. In particular, since the in- 
teractions with the inner balanced pairs of electrons 
cancel, only the effects of the outermost magnetic elec- 
trons are observed, and their characteristics are thus 
determined. 

Theory predicts two preferred locations for the mag- 
netic electrons in a cubic crystal, one along the edge of 
the cube (octahedral direction) and one along the 
space diagonal (tetrahedral direction). Experiments 
show that both magnetic states occur. In the iron crys- 
tal, there is some preference for the octahedral state. 
In the nickel crystal, which is face-centered-cubic, the 
tetrahedral state is more prevalent.” This difference in 
the preferred locations may be the result of the differ- 
ence in crystalline structure. 

The neutron diffraction spectrometers were built by 
Professor Shull with a grant from the United States Air 
Force Office of Scientific Research and the program is 
supported by the National Science Foundation. 
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Dr. Bell at work in his new Dorrance Building Laboratory, 


A New Laboratory Is Opened 


Dr. EUGENE BELL, Associate Professor of Biology, and 
his associates and graduate students moved to the eighth 
floor of the John Thompson Dorrance Building this 
spring and thus opened M.I.T.’s newest laboratory. Dr. 
Bell’s group is studying how cells grow, develop, and 
become different from each other. Dr. Bell himself is 
best known for his use of ultrasonic radiation to disso- 
ciate cells and cell layers and his discoveries regarding 
the development of limbs in chickens. His new labora- 
tory has a spotless array of equipment, sterile rooms, 
and instruments for tissue culture and embryological 
work. Next to it on the newly added eighth floor of the 
Dorrance Building is a tissue-culture laboratory, to be 
directed by Dr. James E. Darnell, Jr., who will come to 
M.I.T. soon from France. 





A staff worker in one of the bays of the new laboratory. 
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Trend of Affairs 
(Concluded from page 58) 





The Future of Homebuilding 


AMERICA’S 20-billion-dollar homebuilding industry 
now uses some prefabricated components such as roof 
trusses, wall panels, and cabinets, but most of these 
really are built in traditional ways from traditional ma- 
terials. 

Should there be more integration of the industry, and 
more use of mass-production methods and new materi- 
als? This question leads to others, such as: What com- 
bination of components would minimize costs and still 
permit flexibility in the design of homes? Can custom- 
designed homes be produced from such components? 
Will the local builder’s role become analogous to that of 
the automobile dealer? 

Professor Albert G. H. Dietz, ’32, J. Lloyd Cutcliffe, 
*59, and Allan I. Poms have worked out methods for 
dealing with some aspects of these questions for the 
National Association of Home Builders. 

They have used the IBM 709 computer at M.L.T., 
for example, to evaluate various combinations of com- 
ponents. Dimensions of 75 houses, carefully chosen as 
a sample of those being built throughout the nation to- 
day, were fed to the machine along with curves showing 
the cost of components built to various dimensions. Al- 
though no one sharply superior set of components was 
revealed, the computations did indicate that, in general, 
the larger and fewer the components were, the less the 
houses built from them would cost. Effecting such sav- 
ings, however, could entail sacrifices in design flexibility 
and in the economical use of floor space. 

The project also included a study of eight custom- 
designed houses, which showed that they could be con- 
structed from components without undue distortion if 








CATHETERS are small tubes used to take blood sam- 
ples, measure blood pressure, and make other observations. 
Charles W. Gadd, ’37 (at left above) headed a group at the 
General Motors Research Laboratory that recently produced 
an improved catheter which can be “steered” through the 
pulmonary artery into the heart’s cavities and passageways. 
Dr. Richard J. Bing (at right) of Wayne State University ex- 
pects it to be helpful in diagnosing heart ailments. 
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TO HAUL ENGINES being removed from the Steam Lab- 
oratory at M.I.T., a 1914 Pierce Arrow truck was obtained. © 
Both it and the engines are destined to go to the Museum of © 
Steam and Marine Engineering in St. Louis. With about 
2300 pounds of machinery loaded on it and a trailer, the © 
truck adorned an M.I.T. parking lot for weeks this spring, 7 
awaiting a driver. 


















certain sizes were chosen; and a study of current trends 
in the industry. 

“The construction industry offers an extremely attrac- 
tive market for large quantities of materials and equip- 
ment and is consequently being closely studied by other 
industries which traditionally have had little or no direct 
contact with construction,” the researchers reported. 
“A dream or ambition often expressed by component 
manufacturers is a system in which shell components 
such as walls and partitions can be produced by a con- 
tinuous process, often visualized as consisting of a pair 
of skins or facings proceeding down a conveyer with 






a core of some kind continuously being produced be- P 
tween the two facings and the three parts of the sand- f. 
wich simultaneously bonded together. . . . When a 

continuous sandwich can be cut to any length, and i 
when doors and windows can be spotted in the sand- re 
wich as desired, complete flexibility can be attained th 
without the need of an assortment of small components. pe 
. . . Other factors, especially equipment, appliances, lit 
and fixtures, then would limit the design of the house. in 
. . . It is not at all unlikely that a completely inte- Aj 


grated operation will win out unless the homebuilders 
themselves find ways of acting co-operatively to assure 
sufficient volume to make it worth while for different 
manufacturers of materials and equipment to produce 
the components to be distributed by the local dealer to 
the local builder.” 
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DISCOVERER 


ECHO 


Philco Achievements 
in Space Technology 


Phileo has made many major contributions to the 
nation’s vital space programs. COURIER, the world’s 
first advanced communications satellite, was designed 
and built by Philco. Philco played a major role in the 
development and installation of the complex com- 
munications, command, tracking and data systems for 


the DISCOVERER program. Space-borne and ground 
communications systems for MIDAS and other satel- 
lites have been Philco designed. Phileo developed and 
installed the tracking and receiving systems for the 
Air Force Passive Satellite Relay Link, which utilizes 


the ECHO satellite. In the field of human factors 
engineering, Philco has developed personnel subsystems 
for several major space projects. Philco also produces 
the world’s largest 3-axis satellite tracking antennas. 


These achievements are dramatic evidence of Philco’s 
ability to integrate its extensive resources to the design 
and production of the most sophisticated electronic 
systems. For capacity, facilities and experience in 
space technology, look to the leader . . . look to Philco. 


Government and Industrial Group, Philadelphia 44, Pennsyivania 
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Communications and Weapons Division - Communications Systems Division 
Computer Division « Sierra Electronic Division - Western Development Laboratories 











Disarmament Is Objective 
(Continued from page 47) 





point. Thus for Professor Doty the 
task was to design “a complex sys- 
tem of operations by which we might 
achieve very much lower levels of 
arms, with stability at each level.” 
Mr. Leghorn looked for “world ar- 
rangements for security from armed 
violence.” Professor Wiesner, in 
turn, conceived of “the organization 
of world society in a way which 
would make it unnecessary to live 
under the threat of war.” 

Each speaker surveyed some of 
the obstacles on the road toward 
these goals. Professor Doty dwelt 
chiefly upon the developments by 
which we have reached our present 
dilemmas. Destructive capacity had 
multiplied a thousandfold in 1945 
and a thousandfold again in 1953. 
The problem is the unresolved one 
of adapting human behavior to this 
revolution. So far we have been 
content with the traditional response 
of multiplying our armaments—a 
policy fatal to the values we wish to 
protect. We should proceed flexibly, 
but with an over-all strategy, to con- 
sider each component of the military 


balance with a view to its safe dis- 
mantling. Each side has varied in- 
terests and weapons and we must 
learn to balance asymmetrical con- 
cessions. 

Mr. Kahn, in what was probably 
one of the most lucid explanations 
he has ever given of his provocative 
views, set himself to paint a somber 
picture of current military potential 
and its possible—or, rather, prob- 
able—development. He envisaged 
Cheap, plentiful nuclear weapons— 
perhaps five megatons for less than 
a million dollars, even from small- 
time production, and cheap ICBM’s 
for a fraction of that. One consoling 
thought was the great deal of volun- 
tary restraint which nations now are 
observing. None is pursuing the 
arms race with all its vigor. Few of 
the potential “nth countries” are en- 
gaged in active efforts to acquire 
nuclear weapons. The two super- 
powers are working toward unpro- 
vocative, stabilizing systems, and 
methods of control to guard against 
accident are within fairly easy reach. 

Politically, Mr. Kahn was inclined 
to believe the Russians are suscep- 
tible to the same rational arguments 
for trying to make the military situa- 


tion safer that we are. He felt that 
possibly they are not quite so aware 
of the catastrophic dimensions a 
general nuclear war would have, but 
“they are learning.” For the moment, 
however, he thought the greatest 
possibilities for progress were in the 
nature of detailed agreements on 
particular stabilizing arrangements. 
The difficulties of negotiating a com- 
prehensive treaty were such that he 
considered success unlikely except 
in an event on the order of the de- 
struction of several cities. In such a 
case it might be possible to get as- 
sent to a treaty which could never 
be signed in cold blood. If this were 
to come to pass, it would be neces- 
sary to have a clear idea of a desir- 
able treaty in advance so as to avoid 
prolonged negotiation in which the 
sense of urgency might wear off. It 
was for this reason that Mr. Kahn 
favored efforts to design comprehen- 
sive schemes of disarmament: to 
have them ready for use if a fleet- 

ingly favorable moment arrived. 
Mr. Leghorn dwelt at consider- 
able length on the constructive pur- 
poses to which armament expendi- 
tures might be put. It was in this 
(Concluded on page 64) 
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Disarmament Is Objective 
(Concluded from page 62) 





connection that he announced his 
new institution and a parallel plan 
for application of advanced man- 
agement techniques to underdevel- 
oped countries. Mr. Leghorn felt 
that in the present situation each 
super-power should retain an equal 
number of missiles as a guarantee 
against cheating by the other side. 
Because it would take more than 
one missile to eliminate one on the 
other side, no hope could be enter- 
tained of aggression with impunity. 
Possibilities of accident would still 
remain, however, and therefore, af- 
ter the working of the control system 
had been tried and tested, the resid- 
ual forces should be destroyed. 
Transitional deterrence could re- 
move Soviet fears that controls 
would render them vulnerable to 
surprise attack and the resources 
released from military uses would 
enable the Russians to remedy some 
of the poor social amenities which 
Mr. Leghorn believed their secrecy 
is also designed to conceal. For 
meeting threats of aggression with 
conventional arms, he envisaged a 


















OXFORD-CAMBRIDGE UNIVERSITY’S Lacrosse Team came to M.LT. the 
same weekend as British Prime Minister Macmillan and defeated the Institute’s 
players 7 to 2 in a Centennial sports event. 


United Nations Security Force. 
Mr. Noel-Baker struck a com- 
pletely different note from the other 
speakers and devoted himself al- 
most entirely to an eloquent exhor- 
tation to disarm. Given the will, he 
declared, the technical difficulties 
would disappear. They were, he 
thought, far smalier than the diffi- 
culty of designing national forces. 
We had come, he asserted, to the 
realization that Woodrow Wilson 
and other founders of the League 
of Nations had been the true real- 


ists of their day. While he was not 
opposed to some measures of arms 
control, provided they were steps on 
the road to total disarmament, he 
deplored some of Mr. Kahn’s pro- 
posals for minimizing the effects of 
a nuclear war as illusory and dan- 
gerous. Recalling the theme of the 
Centennial, Mr. Noel-Baker con- 
cluded by calling on scientists to de- 
stroy illusions and establish facts. 
~There was, unfortunately, no time 
for discussion, even among the pan- 
elists. 
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*RG-293/U and RG-294/U 


modified version of MWF-24. 


all these cables. 





Watertight Coaxial Cables for Polaris 


Now available! Coaxial cables which maintain hydrostatic integrity at 
pressures 500 and 1,000 PSI. Recent applications met the specialized 
demands of the Polaris missile firing submarines. The antenna mast system 
required coaxials* with the ability to withstand 500 PSI on the exposed 
end without leakage. In addition, they must remain watertight following 
subjection to an “‘S” bend at — 54°C. BIW bonded polyethylene dielectric 
to the conductors and compound blocked the shielding braid. Care was 
taken to avoid altering the cable attenuation at prescribed frequencies. 
Rugged neoprene jackets were extruded by special techniques which con- 
trolled the O.D. and assured a tight fitting cable in the stuffing glands. 
Flexible armored versions are available. 


Watertight Multiconductor Cables 


BIW is making “SW Type” multiconductor cables which will not leak 
under pressures of 500 and 1,000 PSI on the exposed end of the cable. 
Used for missile and control cables they are reliable beyond Navy 
tentative specifications. These are 1 SWA, 2 SWA, 3 SWA, 2 SWU and 3 U. 
All butyl insulated conductors with no leakage at 1,000 PSi are used for 
Polaris and other submarine applications. Typical of this type is a 


We will be glad to send information and reports on the performance of 


BOSTON INSULATED WIRE AND CABLE CO. 
80 BAY STREET BOSTON 25, MASS. 
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A chain is only as strong as its weakest link — and 
it’s pretty much the same with your fire, boiler, and 
machinery insurance. Overcoverage in one area 
won’t protect you from crippling losses in another 
where you do not have adequate coverage. Your 
loss of income as the result of a fire or an accident in 
your plant, for example, could be far more costly to 
you than the actual damage caused to your building, 





equipment, or other property. 

As specialists in complete plant protection, we 
seek out and eliminate potential danger spots, and 
we know just the kinds and amounts of coverage 
that will best meet your particular needs — that 
will give you the best over-all coverage for your 
insurance dollar. 

Why not write us for information? 


Boston Manufacturers Mutual and 
Mutual Boiler and Machinery Insurance Companies 


225 Wyman Street, Waltham 54, Massachusetts 
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Physics in the Future 
(Concluded from page 50) 





a further quickening of the pace. In 
the next few years, he anticipates 
“with some certainty, a great clari- 
fication in the field of weak interac- 
tions (of sub-nuclear particles) and 
with luck, the integration of various 
manifestations into a single unified 
theory.” That theory will encom- 
pass the strong as well as the weak 
interactions and the role of mag- 
netic, and possibly gravitational, 
fields in the interactions, he predict- 
ed. 

Dr. Peierls foresaw much the 
same thing, but within the next 25 
years, rather than the next few 
years. “On the front line of physics, 
we will be still looking for more 
particles, for other interactions of 
the particles at higher energies,” he 
said. A unified theory may be forth- 
coming, but it will probably arrive 
in steps rather than in one bold 
stroke. 

Dr. Feynman looked 100 years 
into the future. He suggested that 
the game will be over by then, that 
a final unified theory will have been 
formulated. It is inconceivable to him 


that the rate of discovery—three 
fundamental ones each 60 years— 
can continue. If it should, he said, 
“it would become boring.” 

Behind the advance into the mi- 
crocosm of the nucleus, some of the 
panelists looked to biophysics and 
cosmology as exciting new areas in 
the physical sciences. 

Sir John Cockcroft of Cambridge 
University in England, the 1961 
Atoms-for-Peace Award winner, 
said radio astronomy may push 
back “still farther the boundaries 
of the observable universe.” Its find- 
ings may settle the current argument 
over the origin of the universe: Did 
it begin with a “big bang” and is it 
continually expanding; or has it al- 
ways been and always will be as it 
now is, in a steady state? 

Sir John saw promise for further 
discovery in the new and more pow- 
erful particle accelerators (atom- 
smashers) that are a-building or 
contemplated. He posed a question 
to the panel: Is it worth the time, 
money, talent, and energy to build 
these new research tools? And dif- 
ferent answers came from Dr. Yang 
and Dr. Feynman. 

“Every time a machine is con- 








structed in a new energy region, 
something exciting turns up,” Dr. 
Yang said. But one cannot predict 
that this will continue. Perhaps new 
machines should wait until the data 
coming from present ones are di- 
gested by the theorists. Perhaps the 
new machines will only add more 
strange animals to the confusing 
number already found in the nu- 
clear jungle, making the scene more 
bewildering instead of clarifying it. 

“I want to be bewildered,” coun- 
tered Professor Feynman. The mo- 
mentum of discovery must be main- 
tained, he said, if physics is not to 
become impotent. True, the govern- 
ment which pays for the multi-mil- 
lion-dollar research toois must de- 
cide whether such “crazy argu- 
ments” by the physicists hold up 
against the competing social and 
economic needs of the nation. “But 
we should not give them arguments 
to use against us,” he said. 

In this most exciting time in the 
history of the physical sciences, the 
attitude of the panelists can perhaps 
best be summed up in the words of 
Professor Feynman: “I certainly 
don’t want to retire from the field 


” 


now. 





From New York Life’s yearbook of successful insurance career men! 


RONALD SCHECHTER — Gets his 





degree in “Success” through 
insurance career begun in college! 


Ronald Schechter became a part-time New York Life 
Agent while still a sophomore in college. Two years 
later, after graduation, he joined the Company on a 
full-time basis. Ron has never had any regrets about 
his decision. At the close of his first full year, his 
efforts earned him a place in Nylic’s “Star Club” of 
leading agents. He has qualified for the 1961 Million 
Dollar Round Table of the National Association of 
Life Underwriters. 


Each succeeding year, Ron has earned even greater 
success. His past accomplishments are the result of 
his abilities. His promising future is limited only by 
his own talents and ambitions. If you, or someone 
you know, is interested in following @ career like this, 
write for information. 
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High Precision 








The RS2 Recording Digital Voltmeter — now in volume production at Non-Linear Systems, Inc.— scans up to 20 double-pole input 
channels . .. measures DC voltage from +0.001 to +999.9 with +0.01% accuracy . . . and records input channel number and the4-digit 
voltage measurement. Uses include research and development, quality control, environmental and reliability testing. 





Volume production and simplified controls of 
the RS2 account for its low cost — half to a third 
less than custom-built units. 


Plug-in stepping switches in the digital volt- 
meter section of the RS2 permit replacement of 
all switches and decade resistors in minutes 
instead of days. 












Note the compact, plug-in modular design of 
the scanner-printer section of the RS2, 
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NLS Reports on Low-Cost, Standard Data Logger 


A low-cost automatic data logger built as an integrated scanning, measuring and 
printing system —the RS2 Recording Digital Voltmeter—is now in volume 
production at Non-Linear Systems, Inc. 

This economy-priced NLS logger is designed for applications requiring high accu- 
racy and low cost without need for the higher speed and greater input capacity of 
higher cost NLS systems. Simplified controls offer several automatic and manual 
modes of operation to meet the needs of a great number of applications. 

While utilizing many circuits field-tested for six years in thousands of NLS digital 
voltmeters, the RS2 has undergone extensive testing as a standard, complete 
system. It is delivered ready to use, without need for additional engineering or 
complex interconnections. 

Call your NLS regional office or representative for a demonstration, or write NLS. 


RS2 BRIEF SPECIFICATIONS 


tem continually repeats automatic scanning 
cycle from channel 00 to 19. ONE CYCLE 
— system automatically stops after scanning 
channel 19. PRINT — one input is measured 
without advancing scanner. Scanner may be 
manually advanced one channel at a time by 
depressing front panel ADVANCE button. 


Visual Indication: 4-digit voltage reading with 
correct polarity and range. 2 digits for input 
channel identification. 

Range-Polarity Indication: automatic 

Functions: scanning up to 20-double-pole chan- 
nels; measuring DC voltage from +0.001 to 











+999.9 in ranges of +9.999/99.99/999.9; 
printing channel number, 4-digit reading, 
polarity and decimal point placement. 
Accuracy: +0.01% of full scale on each range. 
Speed: 2 seconds average for each data point 
scanned, measured and recorded. 


Scanner Operation Modes: AUTO CYCLE — sys- 





Andrew F. Kay, Class of 1940, NLS President 
Richard C, Wynne, Class of 1942, NLS Vice President 








AC Voltage: Use NLS AC/DC Converter. 

Low-Level DC: Use NLS Model 140 Preamplifier. 

Input Impedance: 10 megs on all ranges. 

Size: 14” high, 15%” deep for 19” rack. 

Delivery: From stock. 30 days, maximum, should 
stocks become depleted. 


Originator of the Digital Voltmeter 


non-linear systems, inc. 


DEL MAR, CALIFORNIA 





Robert B. Landay, Class of 1938, NLS Project Manager 
Henry Reinecke, Class of 1960, NLS Project Manager 
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Biology in the Future 
(Concluded from page 51) 





less ambitious than Professor Mul- 
ler’s. Eugenics seeks to improve 
man collectively as a race as well as 
individually. These are not always 
consistent goals, he said. Some data 
suggest that man as a race may be 
better off with a high degree of di- 
versity in his genetic storeroom, to 
cope with new environments, ene- 
mies, or infections, as they arise. If 
this is true, he said, “we may have 
to abandon for the foreseeable fu- 
ture the utopian ambition of 
achieving a uniform population of 
excellent individuals whose prog- 
eny are uniformly as excellent as 
themselves.” 

In its place, he would substitute 
a program that he called “piece- 
meal genetical engineering . . . in 
which the welfare of the individ- 
ual is the overriding consideration.” 

Thus Professor Medawar would 
seek to identify persons who carry 
dangerous genes. If they carry a 
disease-causing dominant gene, he 
would warn them that all their chil- 
dren will receive it. If they carry a 
recessive gene that is dangerous, he 





would tell them of the probable 
damage to their children if they 
were to marry someone who also 
carried the same recessive gene. 

“The humane and rational way 
to treat the problem is to warn vic- 
tims of the consequences of having 
children,” rather than to attempt 
dictatorially to prevent their mar- 
riage. Thus warned, “no humane 
parent will take a chance,” he be- 
lieves. But this solution is not with- 
out its own problems, he admitted, 
for if the “bad” genes do not work 
their way out of the population by 
causing disease and death to the or- 
ganism they afflict, they will very 
slowly become more frequent. 
“Thus the ultimate policy for these 
recessive diseases must be study and 
cure—and hopes of curing some 
such diseases, e.g., phenylketonuria 
and galactosaemia, are already run- 
ning high.” 

For inborn diseases, however, the 
outlook is less bright. A cure for 
mongolism, for example, which is 
caused by a genetic accident, is dif- 
ficult to see at present. 

To Dr. Jonas E. Salk, Professor 
of Experimental Medicine at the 
University of Pittsburgh, “Man’s 








most persistent and difficult biolog- 
ical problem (in the future) will not 
be his physical diseases, certainly 
not as in the past, but his relation- 
ship to himself and his fellow man.” 

The developer of the polio vac- 
cine that bears his name speculated 
on the possibility of impressing on 
children, as their nervous systems 
mature, better attitudes, values and 
goals than those they now get 
through default or ignorance. New 
advances show that physical toler- 
ance to foreign cells can be induced 
in embryos of animals before their 
birth. This is done before the nat- 
ural defenses are developed. In the 
same way, it might be possible to 
induce “more desirable” human 
traits in man by way of his central 
nervous system, which does not ma- 
ture until well after birth. 

Dr. Salk saw need, too, for hy- 
brid biological disciplines, such as 
social biology, psycho-biology, and 
even a bio-philosophy. Bio-philoso- 
phy, he said, would deal with “man’s 
continued need for understanding the 
meaning of different manifestations 
of life, and for guiding his sense of 
responsibility in the evolutionary 
scheme.” 
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“BEAT THE HEAT” 


This single universal joint in a 
ribbon-stripping machine was 
operated at a 34° angle. The 
joint heated up, wear was ex- 
cessive. (Curtis Joints have been 
tested at angles up to 37°, but 
we do not recommend angles 
greater than 30°.) 


Curtis engineers recommended 
a double Curtis joint, which re- 
duced the angle to 17° per joint. 
Result: no overheating, im- 
proved efficiency, longer life. 


You can depend on Curtis 
engineering in any problem of 
angular power transmission. And 
you can depend on 
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Transitron’s growth — Transitron’s 
accomplishments in the electronic 
industry — are now known through- 
out the entire nation and Europe. 


New plants have been needed to 
accommodate’ Transitron’s rapid 
growth. New people — experienced 
engineers, metallurgists, physicists — 
are now needed by Transitron. And 
recent graduates who want a solid 
future in electronics within a strong, 
expanding firm, will find just that 
at Transitron. 


Whatever your future plans are 

whether you're experienced or inex- 
perienced — Transitron invites you to 
contact the Director of Technical 
Placement for a confidential discus- 
sion about your future at Transitron. 


‘Tra nsitron 


electronic corporation 


Albion Street, Wakefield, Mass., 245-4500 
Wakefield-Boston-Melrose, Massachusetts 
SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE U.S.A. AND EUROPE. 





Man’s View of Himself 
(Concluded from page 46) 





finding important to man’s world- 
view. Yet some of the findings in 
anthropology and in evolution have 
enriched, altered and made more 
subtle man’s view of himself. 

The physical sciences in this time 
have altered our understanding of 
ourselves as knowers, he said, in 
three ways: 

@ The breakdown of the attempt 
to attribute objective existence to 
matter by philosophical argument. 
This was accompanied by the neces- 
sity to establish the objectivity, the 
universality, the verifiability and the 
refutability of science. (Ambiguity 
is a necessary part of life—but not 
of physics.) 

@ The strange combination of free- 
dom, choice, action and limitation 
in putting questions to nature. What 
we learn is limited by our ability to 
order thoughts, questions, and tech- 
niques. One of the troublesome 
aspects is this: Really to know 
something new we have to act, and 
when we act we change things; so 
we lose as well as gain. 

@ These conditions help to harmo- 
nize our cognitive life with our life 
of action—love, play, the arts. They 
have brought the intellectual life of 
science closer to the life of man. 
We cannot live without talking to 
each other about ends as well as 
means. 

The science of the last 100 years, 
Dr. Oppenheimer ventured, has left 
intact these aspects of the humane 
image of man: We recognize man 
as a universal community, as a uni- 
versal condition. We know man to 
be the possessor of great power and 
knowledge, but finite. We accept a 
sense of responsibility—of individ- 
ual responsibility—to our history. 
In the sciences, he concluded, let us 
keep this in mind: We are responsi- 
ble for man’s history in the presence 
of dangers that are unprecedented 
—and not far from total. 

Were these the words of optimists 
or of pessimists? 

The thinkers disagreed. All great 
seers, Huxley observed, are pro- 
foundly pessimistic and infinitely 
optimistic at some time or other. 
And no one disputed Oppenheimer’s 
dictum: 

“This is a good time not to be 
cheerful, and a very good time not 
to give up hope.” 
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On your 100 years of accomplishments... 


RICHARD RIMBACH, Class of 1918 

Richard Rimbach, graduated from M.LT. in 1918 and ten years later 
founded the Instruments Publishing Company. His service to the 
field of measurement and control has been recognized with honorary 
memberships in the Instrument Society of America and the Japanese 


Automatic Control Society. 
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INSTRUMENT AND APPARATUS NEWS 


The only product news tabloid serving 
users of measurement and control instru- 
ments, laboratory apparatus, and elec- 
tronic and mechanical components. Pub- 





INSTRUMENTS AND CONTROL SYSTEMS 


The Leader since 1928 . . . in editorial prestige 
and service to the industry. Serves the 
industrial market for Instrumentation and 
Control Products. Circulation over 38,000. 


MILITARY SYSTEMS DESIGN 


A bi-monthly magazine devoted to 
the design and application of in- 
struments, automatic controls, and 
electronics and mechanical com- 
ponents in the Military Equipment 
Market. Circulation over 36,000. 











lished bi-monthly. Circulation over 95,000. 


MEDICAL ELECTRONICS NEWS 


Published quarterly . . . news tabloid 
format. Devoted exclusively to the bio-medical 
instrumentation electronics field. Over 
25,000 distribution. 
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INSTRUMENTS PUBLISHING COMPANY 
845 Ridge Avenue, Pittsburgh 12, Pa. 
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.---SO economical to operate it pays 
out even where rainfall is plentiful 


The 600,000 gallon per day Weirwater Plant on the Island of Guernsey 
in the English Channel provides “rain insurance” to a thriving agri- 
cultural industry. Significant is the fact that this is the first seawater 
distillation plant in an area of more than adequate rainfall and yet a 
Weirwater Plant proved to be the most economical solution. High 
local fuel cost dictated a maximum economy design and Guernsey’s 
Plant produces more than 22 gallons of Weirwater for every pound of 


fuel, making it the world’s most efficient seawater distillation plant. 


Weir Bridge: 


50 Broad Street, New York, N.Y. 


Combining the experience of 
G. & J. Weir Limited of Scotland and the Chicago Bridge & Iron Company, U.S.A. 


weirwater 
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The Arts in the Future 
(Concluded from page 48) 





he believes to be the main difference 
between the artist and the scientist. 
The scientist, he said, is concerned 
with Nature’s nature; the artist is 
concerned with Man’s nature. Pro- 
fessor Lippold then made several 
amusing observations about modern 
scientific theories and how the artist 
might approach them. Humility and 
an effort toward religion have been 
and will be the motives, he pointed 
out. By being alive and participat- 
ing, we find ourselves in a religion. 
This religion has not been codified; 
therefore, we do not really know 
the future. He concluded by listing 
“people who have sought God.” In 
the list were four names selected at 
random from the New York tele- 
phone directory. 

The last speaker was the archi- 
tect, Louis Kahn, and the points he 
developed were: The artist strives 
to make a dream a reality. The 
dream is unmeasurable; his pencil 
mark is measurable. Any system, 
therefore, makes a dream less; re- 
ligion offers the best approach to 
realization. The scientist, also, starts 
with the unmeasurable, but he 
strives to lose it. In science, every- 
thing that is not measurable must be 
made measurable. The artist must 
realize, however, that science con- 
tributes a new sense of form and de- 
sign; it offers many exciting outlets. 
It gives the architect, for instance, a 
better sense of order—order that is 
necessary so that our ways of life 
can be given expression. 

In the short discussion that fol- 
lowed the formal talks, Professor 
Jones reminded the panel that the 
problem posed in the statement of 
the topic was answered only in part. 
More stress was given to the past 
and the present, he said, than to the 
future, and nothing was said about 
how the ordinary citizen can solve 
the dilemma of the conflict. To this, 
Professor Foss replied that the ar- 
tist knows little of the spectator—he 
speaks to someone, but not to the 
masses—and this situation is not 
likely to change. Professor Jones 
suggested that the scientist is a serv- 
ant to society and that the artist 
should try to reach this position. 
Professor Lippold disagreed. He 
maintained that the scientist really 
is not interested in serving the pub- 
lic but in self-enlightenment. 
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... our warmest greetings in this centennial year. May your dedication 
to truth and progress continue to inspire the highest strivings of 
the American people... the best ambitions of American industry. 
American-Saint Gobain Corporation, Box 929, Kingsport, Tenn. A. 


AMERICAN-SAINT GOBAIN CORPORATION 


FACTORIES IN: KINGSPORT, TENNESSEE . . .« JEANNETTE, PENNSYLVANIA . .« - ARNOLD, PENNSYLVANIA . . . OKMULGEE, OKLAHOMA 
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Industry in the Future 
(Concluded from page 49) 





a much broader role in virtually any 
kind of industry. 

“The worker sees more and more 
that he can be a truly interchange- 
able part. Industry and education 
must go farther in teaching man how 
versatile he can be and how great 
a role he can play in strengthening 
his nation. Thinking in specialized 
terms must be abandoned.” Skilled, 
but nonprofessional, workers of the 
future may derive major satisfac- 
tions from learning itself. 

Dr. Land hoped for dramatically 
revised educational arrangements. 
Everyone should become associated 
with a university at 15 and maintain 
it for life. Diplomas should be 
granted as an epitaph, he suggested. 
“We are living in a language, talk- 
ing ideas, using forms, of a genera- 
tion that has passed. In our gener- 
ation, we live in a world where sci- 
ence and technology have made it 
possible for characters like you and 
me to take the afternoon off just to 
bull.” 

He said that there “exists in all 
industry a magnificent, unarticu- 





lated conspiracy which says that I 
will employ three times as many 
people as I need if you will employ 
three times as many people as you 
need so we can support each others’ 
consumers.” It is great that so few 
have to work, but sad that there is 
so little truly important work pro- 
vided for people to do. “When there 
isn’t work to do, people will do 
work that isn’t needed, because they 
want to work.” 

But there can be 10,000 new in- 
dustries, all science based, involving 
continuous learning by those in 
them, Dr. Land continued. He 
looked forward to a life in industry 
embracing the entire population, di- 
vided into clusters of working 
groups made up of scientists, artists, 
technicians, and machinists, each 
working night and day on a vitally 
absorbing project to create some- 
thing both useful and beautiful. 

“If we can do this, we will have 
made America exportable. We will 
have something to offer—how men 
can live happily and effectively to- 
gether.” No tribal gods stand in the 
way if we find something that really 
needs doing. “All we have to do is 
to say, “Let us, then.’” 





Mr. Whyte foresaw a shift in the 
image of the manager. The concept 
that the administrator was a gener- 
alist, without a deep emotional com- 
mitment to the content of work, was 
overemphasized in the 1950's, he 
said, and there will be greater stress 
on the content in the future. Presi- 
dent Kennedy’s style of leadership 
may be contagious. In a sense, it is a 
throwback to an earlier style of 
leadership. There is ego, not self- 
effacement, in it. It is competitive. 
And the President evidences an ab- 
sorbing interest in the content of 
work. 

“How can a second-rate man who 
never has been emotionally in- 
volved in work make the vital 
choices?” Mr. Whyte asked. “We 
will make this change not because 
it is a good thing for industry neces- 
sarily, but because external chal- 
lenges will force it.” 


NEXT MONTH: The Review will 
bring you further reports on M.1.T. 
Centennial events in addition to the 
customary coverage of Commence- 
ment and Alumni Day activities. 
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in gas and electric 





home appliances 





Whirlpool Corporation has grown from 
a manufacturer of only home laundry 
equipment to the world’s foremost manu- 
facturer of a complete home appliance 
line... both gas and electric. This growth 
is the direct result of a vigorous effort to 
provide American households with the 
best and most meaningful advancements. 

To insure continuity of such advance- 
ments, Whirlpool employs over 1,000 peo- 
ple in its research and engineering labo- 
ratories alone. Out of these laboratories 
have already come such developments as 
the first gas and electric refrigerators 





WHIRLPOOL CORPORATION, St. Joseph, Michigan 


which prevent the formation of frost in 
the food compartments, the first remote 
control room air conditioners, a gas 
range surface unit so precisely controlled 
that you can fry an egg in a paper plate, 
and an automatic clothes dryer that 
measures the moisture in the clothes and 
tempers the heat accordingly. 

In Whirlpool’s six plants and admin- 
istrative facilities nearly 14,000 employ- 
ees are working to produce and distribute 
a full-line of home appliances that meas- 
ure up to the highest standard of qual- 
ity —that of the American homemaker. 
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Another 
M.LT. Man— 


on the way 


Remember when it was you stand- 
ing there? How you squirmed when 
your father saw that one bad report 
card. You’re glad now that he made 
you buckle down — grateful that you 
were able to go on to one of the coun- 
try’s finest universities. 

Naturally, you want to be just as 
farsighted about your own son’s 
future. So now that he’s one year 
closer to college — wouldn’t it be 
wise to call your Massachusetts 





Werogt 
CARD 


Mutual man and discuss the best in- 
surance plan for his education? 

And since this is the time for report 
cards and review, perhaps you should re- 
evaluate your own career. Are you as far 
along as a man of your ability should 
be? For example, are you earning as 
much as $13,500 a year? That was the 
1960 average income of 630 represen- 
tatives who have been with the 
Massachusetts Mutual Life Insur- 
ance Company five years or longer. 





They are men like you — men 
chosen for their fine education and 
background. All received thorough 
training and earned while they 
learned. Now they are established in 
a career that uniquely combines inde- 
pendence with stable income — plus 
the security of group insurance and 
retirement benefits. 

If you would like to know more 
about this opportunity, write for a 
free copy of “A Selling Career”’. 


MASSACHUSETTS MUTUAL Zife Insurance Company 


SPRINGFIELD, MASSACHUSETTS + ORGANIZED 185! 


Some of the Eastern Group alumni in Massachusetts Mutual service: 


LAFAYETTE 


David B. Adler, C.L.U., '17, Orlando 
Frederic F. Lawall, '22, New York 


LEHIGH 


Russell E. Hoaster, C.L.U., ‘31, 


San Antonio 


M. I. T. 


Lyman L. Tremaine, C.L.U., '23, 


New York 


Harold Goodheim, °39, San Francisco 


Harold G. Ingraham, Jr., °49, 
Home Office 


John L. Hegeman, Dayton 


David K. Aldrich, C.L.U., '38, 
Allentown 


Frank W. Hiller, 43, Home Office 
Benjamin C. Youngman, °44, Pittsburgh 
Richard A. Faust, 56, Binghamton 
Aman M. Barber, Jr., '59, Wilkes-Barre 


Edward Billstein, Jr., "40, Atlanta 
R. Lester Dodson, Jr., "44, East Orange 
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A Magnificent Challenge 
(Concluded from page 44) 


The scientists and engineers of our generation face a 
magnificent challenge to join in interdisciplinary con- 
cert with the legal and political experts, and the social 
scientists, in meeting this crisis of our relations with the 
awakening nations. .. . 

We do not have enough competent scientists and en- 
gineers to fill the many important posts in government, 
particularly at the policy level, requiring scientific and 
engineering training. We do not have enough scientists 
and engineers who have a deep understanding of their 
specialty and who have, in addition, the cast of mind, 
the motivation, and the breadth of understanding to 
serve effectively and to survive, in policy making, ad- 
visory, and administrative roles in the public service. 
We have hardly any scientists and engineers in poli- 
tics. There should be scientists and engineers in Con- 
gress as there are now beginning to be in state legisla- 
tures and in other elective offices. Government in a 
technological society requires a reasonable compliment 
of scientists in the public arena if it is to deal wisely 
with all of the great policy matters arising out of sci- 
emce. ... 

In at least three American universities new pro- 
grams have been started dealing with science and pub- 
lic policy. This past fall term I had the stimulating ex- 
perience of giving a graduate seminar in this subject 
and subsequently I have met with seminar groups in 
two other institutions. This experience has convinced 
me that this new field is one of importance, and that 
there is a wealth of interesting material to be exam- 
ined and codified, that we need a continuing study of 
the impact of science on government and on foreign 
affairs and the innovation this impact has caused. More 
importantly, it has revealed the new and invigorating 
winds blowing in political science and the cross-fertil- 
ization that is taking place between physical science 
and political science. 


Centennial Publicity 


AT ITs April meeting in the M.I.T. Faculty Club, the 
Alumni Council heard Dean John E. Burchard, ’23, 
and Francis E. Wylie, Director of Public Relations, re- 
call the backstage crises and humorous incidents during 
M.I.T.’s Centennial observance. 

Clippings about Centennial events covered a whole 
wall. The Boston Globe issued a special Sunday sup- 
plement and vied with the other Boston papers in be- 
sieging M.I.T.’s Faculty and guests for interviews. 
More than 150 reporters, including many from over- 
seas, spent the Centennial weekend at the Institute. 
Accommodations for the press included wire service in 
the basement of Kresge Auditorium and a balcony 
erected between two pillars of the Rockwell Cage for 
the television and film cameras. WGBH broadcast most 
of the proceedings, and repeated some programs. 

Edwin D. Ryer, ’20, reported that more than half 
a million dollars had been contributed to the Alumni 
Fund thus far this year, and Albert O. Wilson, Jr., °38, 
announced plans for Alumni Day on June 12. The 
Alumni Association’s President, Clarence L. A. Wynd, 
27, presided. 


THE TECHNOLOGY REVIEW 



































































_ * . F ” 
Join Sanders Associates in Nashua, New Hampshire 
ace a “The company is interested in NEW ways of doing things”. . .““work is carried wy 
con- on above the average level”... .“circuit design here goes Nt 
Ocial all the way from DC through microwave”— ge Opportunities 
h the are available 
—so say Engineers who have joined Sanders Associates now for: 
d en- in the past few months. MICROWAVE MANAGER 
~ ‘ we Requires extensive microwave systems 
. ae Such progressive philosophy has led to this young design background and ability to direct 
> and ‘ : engineering activities in microwave systems 
ntists company s growth from 11 engineers to 1800 for radar and missile applications — standard 
: . components and stripline techniques including 
their emp: loyees m only 10 years, with a current antenna systems and stripline modules. Must be 
nind, contract backlog of over $50 million. capable of both technical and administrative supervision. 
ig to : at Sp 
- Still further expansion is planned for TRANSISTOR CIRCUITRY CONSULTANT 
> § 3 : : To provide technical guidance at the Corporate level on a wide 
"vICe, ploneering programs in many advanced variety of transistor circuit design problems. Requires ability 
poli- areas including phased array radar, 0S CRE a age 
Con- pulse doppler radar systems, RECEIVER DESIGN ENGINEERS 
sisla- 3 to 8 years experience. For design and development of 
in a space r adar and | receivers for military applications. Experience should include 
: : design of low noise front ends, IF strips, AGC circuitry and 
ment communications application of image rejection techniques. All transistorized. 
isely systems. BS in EE or Physics. 
pu If you are interested in working 
ce on the threshold of the state-of-the-art, TRANSMITTER DESIGN ENGINEERS 
untethered by conventional techniques, For design and development of transmitters, VHF-UHF and 
pro- send a resume now to R. W. McCarthy microwave frequency range, tubes, pulse modulators, power in 
—" i excess of 1 kilowatt for military and airborne applications. 
pub- All qualified applicants will receive 
, CX- consideration for employment without 
rject regard to race, creed, color or G SANDERS ASSOCIATES, INC. 
s in national origin. 
4 NASHUA, NEW HAMPSHIRE 
re : (In the New Hampshire bill country about an bour from downtown Boston) 
a 
am- 
y of 
eign 
fore 
ting 
Ttil- 
nce 
Brokers 
the , 
74 Dealers Underwriters 
b 
re- 
ring 
10le 
up- 
be- 
ws. 
/er- 
oe DEAN SAMITAS & Co. 
> in INCORPORATED 
ony 
for 111 Broadway CO 7-0530 New York 6, N. Y. 
ost 
valf : : ‘ 
ani Dean A. Samitas ‘51, President 
38, 
‘he 
nd, 





























JUNE, 1961 








Individuals Noteworthy 
(Concluded from page 8) 








Centennial Marshals 


IN ADDITION to Chief Marshal Da- 
vid Allan Shepard, °26, the Centen- 
nial academic procession marshals 
were: Marshall B. Dalton, ’15, the 
Corporation; Patrick M. Hurley, ’40, 
Carlton E. Tucker, ’18, and Antoine 
M. Gaudin, the Faculty; George R. 
Harrison, the Schools and Depart- 
ments; John T. Rule, 21, the Stu- 
dents; H. E. Lobdell, ’17, the Alum- 
ni; Francis O. Schmitt, Martin J. 
Buerger, ’24, Carl Overhage, Mal- 
colm G. Kispert, ’44, and Philip M. 
Morse, the Delegates; Carl F. Floe, 
"35, the Centennial Institutions; Jo- 


seph J. Snyder, ’44, the President, . 


the Chairman of the Corporation, 
and the Guests of Honor. 


Faculty Notes 


JuLE G. CHARNEY, Professor of 
Meteorology, has received the Sy- 
mons Gold Medal of the Royal Me- 
teorological Society of Great Bri- 
tain . . . Henry M. Stommel, Pro- 
fessor of Oceanography, has been 
elected to the National Academy of 
Sciences . . . Lockhart B. Rogers, 





Professor of Chemistry, has been ap- 
pointed to the advisory board of 
“Analytical Chemistry.” 


Guggenheim Fellows 


MEMBERS of the M.I.T. Faculty re- 
ceiving Guggenheim Fellowships this 
year are Louis N. Howard, for 
studies in geophysical fluid dynam- 
ics; Arthur K. Kerman, ’53, for stud- 
ies in the theory of nuclear structure; 
Francis E. Low, for study of the in- 
teractions of elementary particles by 
application of quantum field theory; 
Thomas H. D. Mahoney, for studies 
of Edmund Burke and the American 
Revolution. 


Naval Operations Study 


THE DIRECTOR of the M.I.T. Opera- 
tions Evaluation Group, Dr. Jacinto 
Steinhardt, headed the United States 
delegation to a symposium at the 
Royal Naval College in Greenwich 
in April, at which naval require- 
ments, tactics, and weapon systems 
for limited war were discussed. 

Other representatives of the OEG 
present were Howard E. Higbie, 
Sidney K. Shear, and James K. Ty- 
son, *41. 





Stouffer Fellows 


Two M.LT. graduate students, Mar. 
tin C. Anderson and Frank C. Co} 
cord, Jr., will work in the Join 
Center for Urban Studies of M.LT. 
and Harvard next year on fellow. 
ships awarded to honor the late Pro. 
fessor Samuel Stouffer of Harvard. 
Mr. Anderson will study the role of 
private capital in urban renewal, and 
Mr. Colcord will study the politics 
of metropolitan transportation plan- 
ning. Mr. Anderson is from North- 
boro, Mass., and Mr. Colcord from 
Long Island. 


Woodrow Wilson Fellows 


CHAIRMAN of one of 15 regional 
committees helping the Woodrow 
Wilson National Fellowship Founda- 
tion find talented young folk for col- 
lege teaching is Professor E. Neal 
Hartley of M.I.T. His region in- 
cludes Maine, New Hampshire, Ver- 
mont, Massachusetts and Quebec, 
New Brunswick, Prince Edward Is- 
land, Nova Scotia, and Newfound- 
land. Last year his fellowship com- 
mittee handled 906 nominations and 
interviewed 346 candidates, of whom 
165 received fellowships. 





THOMAS E. 


SEARS 


INCORPORATED 


INSURANCE 


Special and skillful handling of 
unusual insurance and reinsurance problems 
Thomas E. Sears (1882-1958) ’03 

Thomas E. Sears, Jr. 32 

Hugh L. Walker ‘24 


BOSTON 


Park Square Building 
31 St. James Avenue 
Telephone 


HA 6-8300 

































H. H. Hawkins 
& Sons, Co. 


236 Washington Street 


Newton, Mass. 
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Project Probe consists of the division of 
research activity that slices horizontally 
through the areas of pure and applied 
physical, biological and engineering sci- 
ences. The basic philosophy of the pro- 
gram rests on the premise that only by 
such cross-disciplinary investigations and 
by a deep penetration into the fundamen- 
tals of science will true advances in elec- 
tronics be forthcoming. 


Melpar Project Probe is not restricted to 
a fixed family of products, but aims at ex- 


pansion of knowledge and improvement 


of capability. 


Melpar is seeking scientists and engineers 
with creative ability and scientific curi- 
Osity to participate in any one of the areas 
of this Probe. 


Scientists and engineers who are interested in participating 
in MELPAR: PROJECT PROBE. are invited to write to F. J. 
Drummond, 3367 Arlington Boulevard, Falls Church, Virginia. 


All Qualified Applicants Will be Considered 
Regardless of Race, Color or National Origin. 


JUNE, 1961 


THE BREADTH AND DEPTH OF 














INDICATIVE OF THE AREAS OF ACTIVITY PRESENTLY 
BEING PURSUED IN PROJECT PROBE ARE: 


Bionics 

Basic Metallurgy 

Basic Ceramics 

Crystal Physics 
Cryogenics 
Communication Research 
Data Processing Research 


High Temperature Measurements 


High Pressure Physics 
Logic Connectives 


Mathematical Circuit Synthesis 


Mathematics 
Pattern Recognition 
Physical Chemistry 
Organic Chemistry 
Semiconductor Physics 
Radiochemistry 

Thin Film Physics 
Inorganic Chemistry 
Lasers 

Speech Compression 
Infra-Red Research 


Heterogeneous Reactions 
Electrochemistry 
Millimeter Wave Research 
Neurophysics 

Acoustics 

Stellar Phenomenon 
NMR 

Solid State Physics 
Magnetohydrodynamics 
Adaptive Programming 
Microbiology 

Microwave Optics 
Enzymology 

Upper Atmosphere Physics 
Optics 

Oceanography 
Electromagnetics 

ESR 

Masers 

Biochemistry 

Biophysics 

Biology 























MELPAR® inc 


A Subsidiary of Westinghouse Air Brake Company 
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DEXTER 
CHEMICAL 
CORPORATION 


Pioneers in the study of static electricity 
on textiles . . . Specialists in processing 
agents for cotton, wool and all synthetics. 


AZEL W. MACK 
New England Sales Manager 
M. I. T. 1915 


SIDNEY M. EDELSTEIN 
President 


M. I. T. 1932 


DEXTER CHEMICAL CORPORATION 
845 Edgewater Road, New York 59, N. Y. 


BOSTON, MASS. © GREENSBORO, N.C. © CHARLOTTE, N.C, 
ATLANTA, GA. © BUENOS AIRES 





Centennial Greetings to M.I.T. 
(Continued from page 36) 


the idea and the personality of its founder, Presiden 
Rogers, who understood just as clearly as we do th 
new vision of a university based on the laws of nature 
and on their application to the needs of man. But it js 
a product too of the Faculty during the hundred year 
of its existence. We have had distinguished predeces- 
sors. We have seen several of our members step into 
the presidency of our own institution: Rogers first, who 
was professor as well as president, then Runkle, Crafts, 
Noyes [’86], as well as our present Julius Stratton 
[°23]. We have had others go on to distinguished sery- 
ice elsewhere: Charles Eliot as president of Harvard, 
Noyes as one of the leading spirits in the organization 
of the California Institute of Technology, Gilbert Lewis 
as a leading chemist at the University of California, 
Willis Whitney [°90] as organizer of the research labo- 
ratory of the General Electric Company, Vannevar 
Bush ['16] at the Carnegie Institution and in govem- § 
ment service. But we have had other equally distin- 
guished innovators. . . . They have been pioneers in lab- 
oratory instruction in science, in founding departments 
of electrical engineering, of chemical engineering, of 
aeronautical engineering, of many other newly devel- 
oping fields. Men like Charlie Cross [70], R. H. 
Richards [68], W. T. Sedgwick, Jerome Hunsaker 
[12], and W. K. Lewis [05], to name only a few, 
have added continually to the ideas of the founder, and 
have carried the Institute forward . . . 

(Concluded on page 82) 





oO California Products Corporation 


PIONEER MANUFACTURERS OF 
QUALITY BUILDING PRODUCTS 
THROUGH RESEARCH AND DEVELOPMENT: 


Latex Paints 
Vermiculite Insulations 


Masonry and Specialty Products 


ROBERT J. CALDWELL ‘36, President 
169 Waverly Street, 
Cambridge 39, Massachusetts, KI 7-5300 
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Remember the 


Senior Solstice?r 


Solstice ...a point in the year when the 
sun “stands still” and time seems suspended. 
Perhaps you remember the Senior Solstice 
of college days. A pausing place during 
your final year when you wondered whether 
you were moving in the right direction... 
whether your ambitions were clearly defined 
... whether you were fulfilling the needs 
within yourself. 


Each of us should continue to observe a 
solstice. Moments reserved for reflection on 
personal planning and family security, for 
instance. At these moments, a Connecticut 
Mutual Life man can help crystallize your 
planning. His experience can help measure 
your family’s needs and plan for the fulfill- 
ment of your own and your family’s goals. 
From a wide variety of policies and pay- 
ment methods he will recommend an in- 
surance plan ideally interwoven with your 
particular hopes. Take a few minutes to 
meet a CML man; he’s a helpful man to 
talk with. 


Dividends* paid to policyholders 
for 115 years 
Owned by its policyholders, CML provides high quality 
life insurance at low cost and gives personal service 


through more than 300 offices in the United States. 


*Dividend scale for 1961 increased 12'2°{ over 1960. 


onnecticut /V\utual |ife 


INSURANCE COMPANY + HARTFORD 


JUNE, 1961 











Cybernetics second Edition 
Norbert Wiener 


A new edition of the classic study of human control functions and 
mechanico-electrical systems designed to repiace them. With a review 
of the field since 1948 and two new chapters on learning, self-repro- 
ducing machines, brain waves, and self-organizing systems. $6.00 


Plasmas and Controlled Fusion 
David J. Rose and Melville Clark, Jr. 


A new graduate-level introductory text on the basic principles of 
plasma physics and controlled thermonuclear processes. With prob- 
lems, a glossary, information for conversion from one system to 
another, frequently-used vector relations, and frequently-used con- 
stants. $10.75 


Social Factors in Economic Development: 
The Argentine Case 


Tomas Roberto Fillol 


A study of Argentina’s economy and national character that suggests 
industrial relations leaders can take steps to create a new active, 
participative spirit necessary to economic progress in Argentina. The 
book is based upon a thesis which was awarded the 1960 E. P. Brooks 
Prize in the M.I.T. School of Industrial Management. $3.75 


The M.I.T. Press 


Massachusetts Institute of Technology 
Cambridge 39, Massachusetts 
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101 Greenway Ave., Syracuse 3, N.Y. 
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Centennial Greetings to M.LT. 
(Concluded from page 80) 


The Commonwealth of Massachusetts’ greetings were 
conveyed by Governor John A. Volpe, who looked for. 
ward to continued reliance “on the creative genius oj 
Tech in augmenting national security and in raising 
levels of living.” Governor Volpe concluded: 

At Technology’s two hundredth anniversary, the 
world’s most powerful magnet, which the Institute js 
now constructing, will have been overtaken by mightier 
mechanisms of electrical force. But if the future Insti- 
tute holds fast to its cherished ideals, which are ele- 
ments of its present grandeur and greatness—then, a 
century hence—the Massachusetts Institute of Technol- 
ogy, itself, will continue to be the magnet that draws 
mankind’s abiding trust. 


The American Universities’ spokesman, Dr. Harlan 
Hatcher, President of the University of Michigan, said: 

We salute the Massachusetts Institute of Technology 
especially because it has demonstrated with highest 
distinction how financial support from all sources— 
personal, foundation, private gifts, fees, government 
grants and contracts—can be joined in one endeavor; 
how a select student body can be advanced naturally 
into new frontiers; how a superior faculty can combine 
teaching, research, and application; how a major scien- 
tific institute can achieve leadership by joining social 
studies and the humanities into a common culture with 
the field of science and the industrial and business 
world. 

Furthermore, the impressive attainments of the 
Massachusetts Institute of Technology on the most ad- 
vanced level is one of our best reminders that, while 
the pressure of high school graduates on freshman en- 
trance is massive and growing, there is an equally ur- 
gent but less well recognized pressure at the upper 
levels. This portion of our educational need is very ex- 
pensive by undergraduate standards. It is critical in the 
effort of our nation for survival and for human better- 
ment on an interlocking world scale. 

Not many of our institutions are prepared to meet 
this need. Those that can must serve the world. Massa- 
chusetts Institute of Technology is such an institution, 
and receives the thanks and homage of us all. On the 
success of its work hangs the hope of the future for a 
rich and rewarding life for mankind. 


And for the foreign universities, Professor John 
Fleetwood Baker of the University of Cambridge, 
hailed the Institute as an example for the world, in 
these words: 

The society of the present depends for its power and 
prosperity, its leisure and its morale on the application 
and engineering of science. As yet the impact of the 
technological revolution on the individual, on society, 
and on government is imperfectly understood. The 
time has not yet come when all statesmen of the world 
can be expected to be well grounded in science and 
engineering; until they can, the lead given in your cout- 
try by the Institute in providing the independent scien 
tific support of government could well be followed by 
other countries with benefit to the whole world. 
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‘The KAM-LOK SWITCH e « e With pressure contacts 


FOR MOUNTING IN MODERN SWITCHBOARDS 


e@For Amp-Trap, Bussmann or @More compact for smaller 
G-E Current-Limiting Fuses switchboard dimensions 

e 1200-6000 Amperes; 
250 and 480 volts 


E. E. Kussmaul '25, President 


THE KELEK|]z|COMPANY 


59 Davis Ave. 


@ Hollow terminals and 4-blades- 
per-pole for better cooling 








: Norwood, Mass. 

















WHITEHEAD METALS, INC. 


Distributors of Corrosion Resisting Materials: 


C. D. Grover, President 
MIT 1922 


Cambridge, Mass. 
Philadelphia, Pa. 

Buffalo, N.Y. 
Syracuse, N. Y. 

Harrison, N. J. 
Baltimore, Md. 

Windsor, Conn. 
Rochester, N. Y. 
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PRATT & WHITNEY 


New York, N. Y COMPANY INCORPORATED 
, . . 


MACHINE TOOLS 


| 
Charter Oak Boulevard, West Hartford 1, Connecticut 
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INSURANCE SINCE 1865 
89 BROAD STREET, BOSTON 10 ¢ Telephone HUbbard 2-3100 
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Institute Yesteryears 








25 Years Ago... 


On JUNE 8, 1936, occurred the Institute’s second 
Alumni Day on which, as observed by The Review 
editors, “Nature smiled, and, as though in gracious re- 
sponse, this new type of reunion, begun only last year, 
seemed to have reached maturity. In the solidity and 
importance of its serious events and in the gaiety, 
warmth, and good fellowship of its lighter program, 
Alumni Day, 1936, seemed an adequate fulfillment of 
the hopes of those who championed the plan. To last 
year’s committee who laid the foundation under the 
direction of Hamilton L. Wood, °17, and to this year’s 
committee who so happily brought the plan to fulfill- 
ment under the direction of Harold B. Richmond, ’14, 
is due an accolade from all those who cherish the 
Technology spirit and who wish to see its vivifying in- 
fluence extended throughout our alumni body.” 

In the morning there was a “Transportaton Confer- 
ence,” presided over by J. Monroe Johnson, Assistant 
Secretary of Commerce, and participated in by four 
speakers as well as by Joseph B. Eastman, a member 
of the Interstate Commerce Commission. 

Following luncheon in Du Pont Court, the new 
Sailing Pavilion was formally dedicated; and in the 
evening at Symphony Hall, 628 diners were present 
for the Alumni Association’s 61st Annual Banquet. 


@ The following morning at Symphony Hall, com- 
mencement exercises marked the graduation of the 
Institute’s 69th class. Of the total of 532 degrees 
awarded, 380 were bachelor’s in the Class of 1936 and 
152 went to candidates for advanced degrees, namely: 
24 doctorates of philosophy and 17 of science, and 111 
master’s of science. 

The academic procession was led by Alexander 
Macomber, ’07, who had been the 35th President of 
the Alumni Association in 1928-1929; and next came 
President Karl T. Compton and the commencement 
speaker, Newton D. Baker, Secretary of War in the 
cabinet of Woodrow Wilson. At the head of the long 
procession of degree candidates marched John C. Aus- 
tin, President of the Class of 1936, and its three elected 
marshals: Brenton W. Lowe, Fletcher P. Thornton, 
Jr., and Anton E. Hittl. 


@ Godfrey L. Cabot, ’81, and William C. Potter, ’97, 
were elected to life membership by the Institute Cor. 
poration at its June meeting. 


@ The Institute mourned the passing on June 3 of 
Arthur Amos Noyes, ’86, who was its Acting President 
during 1907-1909, between the Pritchett and Mac- 
laurin administrations; and who served as the 18th 
President of the Alumni Association in 1911. 

Dr. Noyes joined the Institute staff upon graduation 
and, in 1899, was appointed professor of theoretical 
chemistry. In 1903 he founded, and for 17 years 
headed, the Research Laboratory of Physical Chemis- 
try, which was the first research laboratory of M.LT., 
and also the first in the United States to be devoted to 
physical chemistry. 


50 Years Ago... 


On JuNE 5, 1911, President Richard C. Maclaurin 
was being congratulated upon the occasion of his 4lst 
birthday. 


@ On June 6, at Huntington Hall in the Rogers Build- 
ing on Boylston Street, there took place the commence- 
ment exercises of the Institute’s 44th class. Of the total 
of 254 degrees awarded, 232 were bachelor’s in the 
Class of 1911, and 20 were master’s of science. There 
were also two doctorates: the first Ph.D. in Biology, to 
Eugene C. Howe, °11; and the first Sc.D. given by 
M.I.T., in Electrical Engineering, to Reginald L. 
Jones, ’09. 


@ Mounting public interest in the Institute’s proposed 
removal from Copley Square prompted the Boston 
Evening Transcript to note that there were “four sites 
under consideration, for each of which considerable 
favor is shown, as follows: 

“In the Fenway, a large strip at the corner of Long- 
wood Avenue and Avenue Louis Pasteur, opposite one 
side of the Harvard Medical School grounds and con- 
veniently near other educational institutions, the Art 
Museum, hospitals, and where the Y.M.C.A. build- 
ing is to be located; 

“On the Charles River Basin at the corner of the 
Esplanade and Massachusetts Avenue, opposite River- 
bank Court; 

“The Allston Golf Club grounds, between Common- 
wealth Avenue and the Boston and Albany Railroad 
in Allston; and 

“A tract of land bordering Jamaicaway and neat 
Jamaica Pond, between Lochstead Avenue and Castle- 

(Concluded on page 86) 











STARTING A NEW BUSINESS? 


Large or small—insure it with 


BREWER & LORD 
40 Broad Street 
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INVESTMENT COUNSEL 


68 Devonshire Street 
Boston 9, Mass. 
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648 BEACON STREET, BOSTON 15, MASS. 


COMMONWEALTH 6-7070 


ROBERT A. McCABE '56 








IPE-VALVES 
FITTINGS 


EEL... PLASTIC... ALUMINUM 
ples ... WROUGHT IRON 


rerramenememeecmencmmaess 


PIPE a 


: LIGHTWEIGHT Sftt0- 


q 101 VARICK AVE, 
eet TELEPHOR 







BARNSTEAD 
ENGINEERS PURE WATER 
TO YOUR aPECIFIC ATI 





PHILCO CORP’S Lansdale Tube Division uses this “Train” of 
Barnstead Pure Water equipment in various manufacturing cycles. 
Operating cost is low because the greater part of the process 
water is repurified and fed back into the system for re-use. 
This “Train” includes a Barnstead 20 GPH High Purity Still, 150 
gallon, heated, ultra-violet equipped tank to prevent growth of 
bacteria, two BD-10 Holders with special high purity Supercart- 
ridges®, an MF® 200 Submicron Filter, and Heat Exchanger. 
Another example of Barnstead’s versatility in lowering manufac- 
turing costs. 


A. White, °26 


T. Hartwell, °28 © 
vite, HBarnstead 
V. C. Smith, °48 STILL AND STERILIZER CO. 
S. Beran, °58 2 Lanesville Terrace, Boston 31, Mass. 
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Engineers 
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Puitie H. Ruopes & ASSOCIATES 
Consulting Chemists 
Specializing in 
Resins and polymers. Raw materials, 
process and product development, 
Application and Marketing. 
2861 SIDNEY AVENUE CINCINNATI, OHIO 
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CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal, 533 Boylston Street, Boston, Mass. 
























ALEXANDER KUSKO, INC. 


Consulting Engineers 


141 Main Street Cambridge 42, Mass. 
ELiot 4-4015 
Research and Development in 
Magnetics Transistor Circuits 
Electric Machinery Control Systems 
Instrumentation Power Supplies 
A. Kusxo '44 J. P. Braxg, 54 
J. A. Gaupet ’56 G. V. Wooptey ’55 
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Institute Yesteryears 
(Concluded from page 84) 
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ton Street, extending up the hill to Centre Street and 
South Huntington Avenue. 

“There are 55 trustees of the Institute and they are 
pretty evenly divided over the good points of these 
sites. The division, in fact, is so close that it was said 
by a man who is thoroughly in touch with the facts, 
very recently, that should a vote be taken now it js 
likely that no decision would be reached.” 


75 Years Ago... e 


AS RECORDED in the Annual Report of President Fran- 
cis Amasa Walker, “The Class of 1886 graduated on 
the Ist of June. Of the 62 students of the fourth year, 
who were candidates for the degree of bachelor of sci- 
ence, 59 were admitted to that grade, upon recom- 
mendation of the Faculty of the School of Industrial 
Science. 

“The public exercises of the day were after the 
severe and simple form set by the first President of the 
Institute. The class thus graduating was one of excep- 
tional strength of character and thoroughness of schol- 
arship. There could be no higher example of what this 
school aims to effect than is afforded by the graduating 
theses of the Class of 1886, taken in connection with 
the records of its members during the four years of 
their stay among us.” 

Of the 59 degree recipients of the Institute’s 19th 
class, 23, or 39 per cent, were graduated in mechan- 
ical engineering. The remaining 36 were divided by 
Course as follows: electrical engineering, 10; civil en- 
gineering, 9; mining engineering, 7; chemistry, 7; and 
architecture, biology, and general science, one apiece. 


93 Years Ago... 


IN JUNE, 1868, 13 members of the Institute’s first class 
were graduated—one in mechanical engineering, five 
in civil and topographical engineering, six in geology 
and mining engineering, and one in science and litera- 
ture. The form of their diplomas stated that each was 
a “Graduate of the Massachusetts Institute of Tech- 
nology in the Department of ........ ”: for not until 
three years later, was the designation “Bachelor of 
Science” adopted. 

These fortunate 13 of the Class of 1868 were not 
subjected to formal commencement exercises; they ob- 
tained their diplomas simply by calling individually at 
the Institute office. 


















SOIL TESTING SERVICES, INC. 


Consulting Soil and Foundation Engineers 
CLYDE N. BAKER, JR. ‘5? SYLVIO J. POLLICI ‘56 


1827 North Harlem Avenue, 


Chicago 35, Illinois 











You keep posted on SCIENCE— 
Why not look into HUMANISM? 


HUMANISM is a personal philosophy based on the 
natural and social sciences; it is ethical, humanitarian, 
nonpolitical; it is nonsupernatural, relying on man’s 
own efforts. 


ARE YOU INTERESTED? 


If so, the AMERICAN HUMANIST ASSOCIATION cordially wel- 
comes you! We have local chapters, regional conferences, two 
bimonthly publications—The Humanist and Free Mind. 

Send $1 for three month trial membership (or $5 for year) to: 


AMERICAN HUMANIST ASSOCIATION 
Dep’t. TR, Yellow Springs, Ohio. 
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PROFESSIONAL CARDS 





JACKSON & MORELAND, INC. 
JACKSON & MORELAND INTERNATIONAL, INC. 
Engineers and Consultants 
ELECTRICAL—MECHANICAL—STRUCTURAL 
DESIGN AND SUPERVISION OF CONSTRUCTION 
UTILITY, INDUSTRIAL AND ATOMIC PROJECTS 
SURVEYS—APPRAISALS—REPORTS 
TECHNICAL PUBLICATIONS 
WASHINGTON 














BOSTON NEW YORK 





Eaprz, FREuNnD & CAMPBELL 
Consulting Engineers 
500 FirrH AVENUE New York 36, N. Y. 
Mechanical--Electrical—Sanitary 
Air Conditioning--Power—Process Layouts 
James K. Campbell *11 


FAY, SPOFFORD & THORNDIKE, INC. 


Engineers 


Airports, Bridges, Express Highways 
Water Supply, Sewerage and Drainage Systems 
Port and Terminal Works 
Industrial Plants Incinerators 


Designs Investigations 
Supervision of Construction 


1l Beacon Street Boston, Massachusetts 





CaprroL ENGINEERING CORPORATION 
Consulting Civil Engineers 


DILLSBURG, PENNSYLVANIA, U.S.A. 
Rosert E. Smirn ’41, President 








METCALF & EDDY 
Engineers 


Soils, Foundations, Waterworks, Sewage Works, 
Drainage, Irrigation, Flood Control, Refuse, 
Industrial Wastes, Airports, Highways, Military 
Projects, Industrial and Commercial Facilities. 
STATLER Bur_pinc, Boston 16, MASSACHUSETTS 


MAURICE A. REIDY 


Consulting Engineers 


BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 


Estimates and Appraisals 


101 TREMONT STREET BOSTON, MASS. 








THE KULJIAN CORPORATION 
Engineers ¢ Consultants ¢ Constructors 


UTILITY @ INDUSTRIAL @¢ CHEMICAL 
Power Plants (Steam, Hydro, Nuclear), Public 
Works, Processing Plants, Oil Refineries, Tex- 
tile Plants, Institutions, Highways, Expressways, 
Airports & Facilities, Military _ Installations. 
il. A. Kuryran °19 A. H. Kutyian “48 


1200 NO. BROAD ST., PHILADELPHIA 21, PA. 


CHARLES NELSON DesBes AssociaTEs, INC. 
Engineers and Architects 
Structural, Electrical, Mechanical, Acoustical 
Industrial, Commercial and Municipal Projects 
915 EAST STATE ST. ROCKFORD, ILL. 
C. N. Deses '35 








GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Martcotm G. Davis '25, Vice President 
Augen W. Rem 12 ~~ E. C. Epoar ’35 
Steam, Hydro, Diesel, Nuclear Power Plants; Industrial 
Structures; Plant Safety, Utility Rates, Valuations, Reports; 
Purchasing; Chemical Laboratory 


New York @ READING, PA. © Washington 


Moran, Procror, Mugser & RUTLEDGE 
Consulting Engineers 
Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 


Puuie C. Rutiepce '33 
New York 17, N. Y. 


\Wiutt1aM H. Mueser '22 
415 Madison Ave., 








Fasric RESEARCH LABORATORIES, INC. 
Research, Development, and Consuitation 
In the Fields of Fibrous, Organic, and Related Materials 
1000 Providence Highway Dedham, Mass. 
(At Route 128 and U.S. 1 Interchange) 


W. J. Hamepurcer, ’21 K. R. Fox, °46 E. R. Kaswevtr, °39 


BREWER ENGINEERING LABORATORIES 


Consulting Engineers 
Electric Strain Gage Testing @ Stress Analysis 
Structural Model Testing @ Structural Testing 
Strain Gage Amplifiers @ Strain Gage Switches 
Ground Support Mechanism Design 
MARION, MASS. 
G. A. Brewer '38 


TEL. 103 
J. D. Incuam °43 





Lauren B. Hitcnucock ASsoOcIATES 
Chemical Engineers 


Industrial Research & Development 
Technical & Economic Evaluations 
Commercial Chemical Development—Air Pollution Control 
Brochure on Request 
Technical Advisor, Joux H. ScuHarren ’26 


NEW YORK 17, N. Y. 


Lauren B. Hrrcucock ’20 


60 EAST 42ND STREET 


JUNE, 1961 





CLEVERDON, VARNEY & PIKE 


Consulting Engineers 
Waxpo F. Prue °15 
Hanotp E. Proctor '17 
Foundations 
Electric and Plumbing De- 


Henpert S. Creverpon *10 

Joun A. Dow °23 
Structural Designs 
Heating, Ventilating, 
signs, Industrial Bui dings, Reports, Investigations 


BOSTON 8, MASS 
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120 TREMONT STREET 
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WYLE TESTS ALMOST EVERYTHING THAT FLIES 


Wyle’s experience with feathered birds is somewhat limited. But when it comes to man-made “‘birds’’, Wyle PR 
has unequalled experience and unequalled coast-to-coast facilities for functional-environmental testing of 
missile and aircraft components. Furthermore, throughout the country, Wyle’s very special know-how is 
contributing daily to the potency of many other laboratories in the form of test-engineered environmental 
simulation equipment of all kinds. This history equips Wyle with unique ability to respond to new demands 





of the burgeoning space vehicle program. Frank S. Wyle ’41 
WESTUURY, Unter Tone T mais tae Pacer ener Cone WYLE LABORATORIES 





THE TECHNOLOGY REVIEW 
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Further information may be obtained from 


HOECHST-UHDE CORPORATION 


350 Fifth Avenue, New York 1, N. Y. 
8204 Empire State Bidg. 








SINE WAVES 


SQUARE WAVES |! |! |! 


and PULSES | | | | 


A Wide Range of Outputs From Two Compact Signal Sources 





Type 1210-C Unit R-C Oscillator; $180 Type 1217-A Unit Pulser, $250 © 


with plug-in Type 1203-B Unit Power Supply, $50 requires Unit Power Supply, $50 


Wide Frequency Range: 20 cps to 500 kc in 5 ranges, either sine - Repetition Rate: 30 cps, 60 cps; 100 cps to 100 ke 
Or Square waves. Calibration accuracy: +3% X1, X2, and X5 steps; with external drive (1210 
Oscillator or equivalent), continuous from 15¢ 
to 100 kc. (minimum external drive is 10v to 10 
25v to 100 kc) 


« Three Outputs: 

Sine Wave, low-impedance output 
(for loads of 500 ohms and higher). Maximum open-circuit out- - Pulse Duration: 0.2 usec to 60,000 usec. 
tebe ko 2 enna os to eng distortion Pulse Shape: Rise time 0.05 usec; decay time 0 

ae a er a : usec. Pulse top is flat to within 5% of maxim 
value. 
Amplitude: Adjustable from 0 to 20v open cir¢ 
for both positive and negative pulses, 50v neg 
tive pulse obtainable when positive terminal 
grounded. 


Sine Wave, high-impedance output 
(for loads of 10 KQ2. and higher). Maximum open-circuit output 
is 45v. Output constant within +1 db from 200c to 150 kc; 
distortion less than 5% from 200c to 200 kc; hum down 50 db. 


Square Waves A Jitter: No observable jitter when one full period 
0 to 30v peak to peak; rise time about Ysusec; overshoot displayed on scope. 


approximately 1%, hum down 60 db. - 
Output Impedance: 200 ohms for positive puls' 


1500 ohms for negative pulses. 


*Can be converted to a sweep 
oscillator with addition of G-R 
Synchronous Dial Drive. Type 
908-P1 Drive sweeps oscillator at 
a rate of one frequency decade 
in 70 sec. Price, $32. 


Unit Pulser and Power Supply can be easily rack mounted 
with the Type 480-P4U3 Adaptor Panel ($12.00) 
Same Adaptor-Panel Size accepts Unit R-C Oscillator, and Power 





Write For Complete Information 


GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 





NEW YORK, WOrth 4-2722 CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES 
trict Office in Ri ! ¥ Oak Park Abington Silver Spring Los Altos Los Angeles J 
—_ Wray 34100 4,N- + Vittage 8-9400 HAncock 4-7419 JUniper 5-1088 WHitecliff 8-8233  HOllywood 9-6201 CHerry 6-2 








